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1.0 INTRODUCTION

The New Hampshire Department of Transportation (NHDOT) invites proposals from Contractors
(Contractors) to design and build an Advanced Transportation Management System (ATMS) on
the Frederick E. Everett Turnpike (FEET) from the Massachusetts state line in Nashua to the I-
93 Exit 13 interchange in Concord with additional work possible along the existing NHDOT fiber
optic infrastructure, as described in this Request for Proposals (RFP). This project is to include
new Intelligent Transportation System (ITS) field devices and a new wireless communications
network connecting the field devices to the existing NHDOT Transportation Management Center
(TMC) in Concord. The system will also include connection to the Department’s existing fiber
optic communications system along the 1-93 portion of the FEET corridor. Following the
Department’s acceptance of the FEET Corridor ATMS, the Contractor will be required to work
with the Department’s Statewide ATMS Integrator, Southwest Research Institute (SwRI), to
integrate the FEET Corridor ATMS into the New England Compass ATMS.

1.1 SCHEDULE OF EVENTS

The following table provides the Proposed Schedule of Events for this RFP through Contract
Award.

Table 1: Proposed Schedule of Events

EVENT DATE TIME
RFP Issued & Contractor Inquiry Period Begins February 29, 2016
RSVP deadline for MANDATORY Contractor Conference March 10, 2016 4:00 PM
MANDATORY Contractor Conference March 14, 2016 10:00 AM
MANDATORY Letter of Intent Submission March 25, 2016 4:00 PM
Contractor Inquiry Period Ends March 30, 2016 4:00 PM
Final State Responses to Contractor Inquiries April 5, 2016
Final Date for Proposal Submission April 22, 2016 3:00 PM
Invitations For Presentations (If Necessary) May 16, 2016
DB Contractor Presentations / Interviews (If Necessary) Week of

May 30, 2016
Contract Negotiations/Finalization June 6, 2016 to

July 12, 2016
Anticipated Governor and Executive Council Meeting to August 24, 2016
Execute the Contract
Anticipated Notice to Proceed On or before

August 29, 2016
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1.2 FIRM FIXED PRICE

The Department plans to execute a Firm Fixed Price contract as a result of this RFP. The
Contractor shall submit the cost proposal on the forms provided by the Department as shown in
Appendix E or on similarly formatted and labeled, computer generated forms. The Contractor
shall specify a price breakdown for each component for each ATMS subsystem for the
Department’s use. The Contractor shall add up the price breakdown from each component
subsystem to provide a Contract Lump Sum Price for the project. This lump sum price shall
include all costs for the systems engineering, design, permitting, construction, integration, and
maintenance of the FEET Corridor ATMS. This lump sum price shall also include all labor,
tools, hardware, materials, equipment, storage, transportation, inspection, testing, training,
guaranties/warranties, and incidentals necessary to provide a complete, functional ATMS for the
FEET corridor.

If a contract award is made, it shall be made based upon the Department’s evaluation of the
submitted proposals in accordance with the review process and criteria outlined in Section 4
below. Any resulting contract from this RFP will be a non-exclusive contract. The Department
reserves the right, at its discretion, to retain other vendors to provide any of the services or
deliverables identified under this procurement.

The Department has established an approximate budget for this project of between $3.75
million and $4 million. This budget is expected to be funded with 100 percent Turnpike dollars;
therefore, this is not a federally funded project. The Department reserves the right, at its
discretion, to make an award by item, by a part or portion of an item, by groups of items, or by
the total proposal in accordance with the Department’s available budget.

1.3 CONTACT INFORMATION
The Point of Contact for this procurement is:

Susan Soucie, PE
TSMO Project Manager
New Hampshire Department of Transportation
Bureau of Transportation Systems Management and Operations (TSMO)
110 Smokey Bear Boulevard
Concord, New Hampshire 03301

Telephone: (603) 271-6862
Fax: (603) 271-8626
E-Mail: SSoucie@dot.state.nh.us

From the date of the release of this RFP until a contract has been awarded and announced
regarding the selection of a Contractor, there shall be no permitted communications with any
personnel employed by, or under contract with, the State of New Hampshire regarding this RFP
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except through the Point of Contact listed above or through the Point of Contact's approved
representative. State employees and TSMO consultants have been directed to strictly avoid
discussions, conversations, or correspondence with any likely bidder unless expressly
authorized by the Point of Contact.

1.4 TERMS AND DEFINITIONS

The Terms and Definitions that apply to this RFP are located in Appendix A. It is noted that the
use of ATMS may have two interpretations: the New England Compass ATMS located at the
TMC in Concord; and the FEET Corridor ATMS being developed and constructed by this
project. All references to ATMS in this document shall be interpreted to mean the FEET
Corridor ATMS unless specifically identified as the New England Compass ATMS (or Statewide
ATMS).

1.5 SUPPORTING DOCUMENTATION
The supporting documents for this RFP are listed below.

FEET ATMS Project Documents

=

Frederick E. Everett (FEE) Turnpike Corridor ATMS Deployment Plan

2. Frederick E. Everett Turnpike (FEET) ATMS Project High Level Design Document
(Appendix C)

3. Frederick E. Everett Turnpike (FEET) Preliminary (30%) Concept Plans (Appendix F)

4. Frederick E. Everett Turnpike (FEET) ATMS Preliminary Traceability Matrix

Other Relevant ITS Project Documents
1. New Hampshire Statewide ITS Architecture
2. Statewide 5-Year Strategic Plan
3. Existing Conditions information (Appendix H)
4. Existing Fiber Optic system architecture as-built

5. TMC Access Security Requirements/Protocol

Electronic copies of the relevant ITS project documents will be available on-line prior to the
Mandatory Contractor Conference or from the Project Point of Contact identified in Section 1.3:
Contact Information upon request.

10



State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

1.6 ADDITIONAL DOCUMENTS AND REFERENCE MATERIALS

The documents and reference materials listed below contain standards, guidelines, and
practices of the Department that will be useful during this project. This list is offered as a
reference only. It is not intended to represent a comprehensive list of all required documents.
Additional documents and standards may apply. It is the responsibility of the Contractor to
obtain these documents, at their own expense, and adhere to any applicable standards found
therein and as required by NHDOT. Where “latest edition” or “latest version” is referenced, it is
defined to mean the edition or version that was most recently published and available at the
time of the RFP publication.

P w0 NP

10.

11.

12.

13.

14.

15.
16.
17.
18.

AASHTO — A Policy on Geometric Design of Highways and Streets, latest edition
AASHTO - LRFD Bridge Design Specifications, latest edition
AASHTO - Standard Specifications for Highway Bridges, latest edition

AASHTO - Standard Specifications for Structural Supports for Highway Signs,
Luminaires, and Traffic Signals, 2013 edition with all published interims

AASHTO - LRFD Specifications for Structural Supports for Highway Signs, Luminaries,
and Traffic Signals, latest edition with all published interims

AASHTO - Roadside Design Guide, latest edition

Federal Highway Administration - Standard Highway Signs Book, 2004 edition with 2012
Supplement.

Federal Highway Administration - Manual on Uniform Traffic Control Devices, 2009
edition

New Hampshire Department of Transportation - Bridge Design Manual, latest version.

New Hampshire Department of Transportation- Highway Design Manuals, Volumes 1 &
2, latest version

New Hampshire Department of Transportation - Standard Specifications for Road and
Bridge Construction, 2016 edition.

New Hampshire Department of Transportation - Standard Plans for Road Construction,
latest on-line edition (see
http://iwww.nh.gov/dot/org/projectdevelopment/highwaydesign/standardplans/index.htm)

New Hampshire Department of Transportation — Manual on Drainage Design for
Highways, latest version

New Hampshire Department of Transportation — Utility Accommodation Manual, latest
version

New Hampshire Department of Transportation - Construction Manual, latest version.
New Hampshire Department of Transportation — Survey Manual, latest version
New Hampshire Department of Transportation - Right of Way Manual, latest version.

New Hampshire Department of Transportation — “Traffic Control Procedural Guideline for
the Bureau of Turnpikes”

11
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19. New Hampshire Department of Transportation — “Flagger and Uniformed Officer Use in
Work Zones — Guidelines and Policy”

20. New Hampshire Department of Transportation — “Work Zone Safety and Mobility Policy
— Guidelines”

21. New Hampshire Department of Transportation — “Positive Protection Guidance for Work
Zones”

22. New Hampshire Department of Transportation - CADD Procedures and Requirements,
latest version.

23. New Hampshire Department of Transportation - Wetlands Impact Manual, latest version

24. Existing DOT/FCC Authorizations

25. 47 C.F.R. Part 15, Part 90 and Part 101

26. Ut_ill_ity Company standards, guidelines, details, and requirements as published by each
utility.

Additional Specifications, Manuals, policies, guidelines and information may be available on the
NHDOT web site: http://www.nh.gov/dot

1.7 PROJECT OVERVIEW

The NHDOT has initiated this project to deploy an ATMS in southern New Hampshire on the
Frederick E. Everett Turnpike (FEET) corridor. The FEET corridor includes segments of US
Route 3, I-293 and 1-93 and runs from the Massachusetts state line in Nashua to the 1-93 Exit 13
interchange in Concord.

This project is to include new ITS field devices and a new wireless communications subsystem
connecting the field devices to the existing NHDOT TMC in Concord. The ATMS is to be utilized
to improve NHDOT operations, construction, traffic management, work zone safety, congestion
mitigation, and to enhance incident response. This project is consistent with the NHDOT
Statewide ITS Architecture and is included in the NHDOT Statewide 5-Year Strategic Plan.

The FEET ATMS Project will include the following elements:

e A Dynamic Message Sign (DMS) subsystem consisting of four (4) new DMS deployed
along the project corridor;

e A Closed Circuit Television (CCTV) subsystem consisting of seventeen (17) new CCTV
cameras deployed along the project corridor and one (1) additional CCTV camera at an
existing CCTV site previously deployed along the project corridor;

¢ A Motor Vehicle Detection System (MVDS) subsystem consisting of fifteen (15) new
MVDS deployed along the project corridor;

¢ A new Communications Subsystem that includes the following components:

0 A wireless component to provide connection from the new ITS field devices to
the new communication hubs. These hubs will create a new wireless “backhaul”
for the corridor;

12
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o0 A fiber optic component to provide connection between the new wireless
communications components and the existing fiber optic communications system
along the 1-93 segment of the FEET;

0 New wireless connections to the three (3) existing Roadway Weather Information
Station (RWIS) sites already installed along the project corridor; and

o Enhanced communications connectivity to five (5) existing Portable Changeable
Message Signs (PCMS) currently deployed along the project corridor.

e A Central Control subsystem that will include an isolated workstation, a hardened laptop
computer, and all FEET Corridor ATMS communications connections at the TMC; and

e Integration of the FEET Corridor ATMS into the existing New England Compass ATMS
following successful testing and acceptance of all of the FEET Corridor ATMS
subsystems.

In addition to the ITS device, communications, and central control subsystems, the FEET ATMS
Project includes updating and further development of the systems engineering documentation
that has been started for the development of this RFP. A Preliminary ATMS Deployment Plan,
a High Level Design Document, and associated Preliminary Traceability Matrix have been
developed within the framework of the Systems Engineering (SE) Process. The Contractor shall
progress the SE documentation as described in Section 1.8.2 Systems Engineering Process.

1.7.1 Project Duration (Term)

The expected duration of the project is eighteen (18) months from the date of Notice to
Proceed (NTP) to Final System Acceptance. Within this timeframe, it is expected that
design and construction activities will be Substantially Complete within sixteen (16)
months from NTP. Substantial Completion is achieved upon satisfactory completion of
all phases of system acceptance testing prior to the project Operational Test period,
Integration Central Control Test, and Training, as described in Section 2.5 Integration
and System Acceptance Testing and Section 2.6 Training.

NHDOT desires to bring the FEET Corridor ATMS Project on-line and in service as soon
as practical. The Contractor shall provide due consideration to advancing any equipment
that may be used by the Department as soon as feasible when developing the project
schedule.

Following Final System Acceptance, this procurement includes a required twenty-four
(24) month System Warranty and Maintenance period. There will be a single System
Warranty and Maintenance period for all elements of the project that will be initiated on
the date the written Final System Acceptance is granted by the Department. NHDOT has
the option and right to extend this period for up to three (3) additional twelve (12) month
extensions, at the sole discretion of NHDOT. The initial twenty-four month maintenance
period shall be considered part of the base contract. Each of the three additional twelve
month extensions shall be separate bid items on the cost proposal but will not be
factored into the cost scoring for the proposal.

13
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1.8 ITS AND COMMUNICATIONS SUBSYSTEM PROJECT ELEMENTS

The following ITS and communications subsystem elements have been identified for this
project:

e Closed Circuit Television (CCTV) Camera Subsystem: A total of seventeen (17)
CCTV camera systems and one additional camera added to an existing CCTV system
site have been identified for video monitoring within the project corridor.

e Dynamic Message Signs (DMS) Subsystem: Four (4) permanent DMSs have been
identified for installation within the project corridor.

¢ Motor Vehicle Detection System (MVDS) Subsystem: Fifteen (15) MVDSs have been
identified for installation within the project corridor.

e Communications Subsystem: The ITS field devices shall be connected to a wireless
microwave communications backhaul utilizing traditional microwave wireless
transmission systems, or approved equivalent, for data and video communications, and
connected to the Department’s existing fiber optic communications system along 1-93.

e Central Control Subsystem: Standalone ITS subsystem control equipment and vendor
software shall be installed on a new workstation (hardware) at the TMC to control all
newly installed ITS devices and receive and process all ITS device data and CCTV
video signals until Substantial Completion and subsequent integration with the Statewide
ATMS.

1.8.1 Frequency Coordination and FCC Spectrum Licensing

The Contractor shall obtain Federal Communications Commission (FCC) authorization for
NHDOT to operate the wireless communications system (WCS) to receive and transmit ITS
equipment data along the project corridors. The communications system consists of a
“backhaul” series of hubs interconnected by point-to-point microwave links and hubs connected
to ITS device sites using point-to-point microwave, and point-to-multipoint technologies. Hub
and Remote Sites are referred to as Sites.

NHDOT requires a licensed frequency for all links in the the microwave backhaul. NHDOT does
not currently have a licensed frequency in the 23 GHz band. NHDOT currently holds an FCC
license in the 4.9 GHz Public Safety spectrum and in the 18 GHz Terrestrial Fixed Service
spectrum.

The Contractor shall perform all tasks needed to develop and support FCC licensing for any and
all proposed backhaul antenna sites, according to the functional requirements detailed in this
RFP. The Contractor shall develop all required support documentation, including signed
consents from co-channels/adjacent-channel operators. In the event that State and Local
regulations require that additional applications be filed for the licensing of proposed backhaul
antenna sites, the Contractor shall develop all such required documents and shall fully support
the application process(es).

14
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1.8.2 Systems Engineering Process

This project will require utilization of the Systems Engineering (SE) Process, as recommended
by the Federal Highway Administration (FHWA) and illustrated in the "V" diagram shown in
Figure 1. This process has been used for the development of the RFP solicitation, and shall
continue to be used by the selected Contractor in the development, integration and testing of
the hardware and software subsystems defined within the request for proposal.

Operations &
Maintenance

Plan Framework

Regional Concept Eﬁyst’jm;t Changes & Retirement
Architecture Exploration 9. Mgmt. Upgrades Replacement

Concept of System Validation Strategy / Plan

Operations

Validation

System Verification Plan
(System Acceptance) -
»

Sub-system
Verification Plan

(Verify subsystems)
_

Integration &
Verification

Unit
Test Plan
—

Level Design
(Detailed)

Decision Gate

Software Coding
Hardware Fabrication

Figure 1. Systems Engineering Process

The systems engineering approach is a rigorous and organized means of guiding and
documenting the design, implementation and testing process. It starts by defining the needs of
the system users. These needs form the basis for the development of functional requirements,
and the design is evaluated against those requirements. The documentation of the process
helps to ensure that the design can be justified at all times by articulated needs, and that all the
needs are accommodated within the design. In short, the systems engineering process leads to
a system design that is complete and correct.

NHDOT has completed the development of the following SE documents and has included them
as appendices to this RFP.

e Frederick E. Everett Turnpike (FEET) ATMS High-Level Design Document (Appendix C)

e Frederick E. Everett Turnpike (FEET) ATMS Preliminary Concept (30%) Plan Set
(Appendix F)

NHDOT has completed the development of the following additional SE documents and will
distribute them at the Mandatory Contractor Conference (Section 3.3).

e Frederick E. Everett Turnpike (FEET) Preliminary Traceability Matrix

e Frederick E. Everett (FEE) Turnpike Corridor ATMS Deployment Plan

15
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Within this procurement, the Contractor will be required to continue the SE Process, and in
collaboration with NHDOT, initiate/complete the following documents and work efforts:

o Detailed Level Functional Requirements;

System Design in two phases:
0 Preliminary System Design (PSD); and
0 Detailed System Design (DSD);

e System Installation and Integration;

e System Testing and Acceptance;

e System Warranty and Maintenance; and

¢ Updated Traceability Matrix upon completion of each milestone of the project, as defined
in Section 3.20.4 Work Plan.

1.9 CONNECTION OF EXISTING NHDOT ITS DEVICES
The NHDOT has several existing ITS devices that are currently within the limits of this project.
Connection of these devices to the new wireless communications backhaul hubs are included

as a requirement for this contract.

The existing ITS devices that will require connection to the new wireless communications
backhaul hubs within the project limits include:

e Five (5) Portable Changeable Message Signs (PCMS); and
o Three (3) Roadway Weather Information Stations (RWIS).

Locations of these devices are shown in the Frederick E. Everett Turnpike (FEET) ATMS
Preliminary Concept (30%) Plan Set included in Appendix F. Information available on existing
ITS devices is included in Appendix H: NHDOT Existing ITS Devices — Available Information.

Unit bid prices are solicited for retrofitting these existing devices to connect to and communicate
with the new wireless backhaul hubs. The Contractor shall also be responsible for providing
support with the integration of the proposed communications subsystem for these existing
devices.

2.0 SCOPE OF WORK

The Contractor shall design, furnish, install, test, and integrate an Advanced Transportation
Management System (ATMS) and all associated wireless communications and central control
subsystems for the FEET corridor. This ATMS deployment shall meet all of the requirements
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detailed in Appendix C: High Level Design Document of this RFP and shall include the
provisioning of all infrastructure, equipment, cabling, and peripheral equipment necessary to
ensure the operation and maintenance of the FEET Corridor ATMS project.

2.1 ATMS DEPLOYMENT PLAN REVIEW

An ATMS Deployment Plan has been developed for the entire FEET corridor. This document
represents a master plan for the FEET Corridor. The Contractor shall review the ATMS
Deployment Plan with consideration given to intended system capacity, future deployments, and
integration into the Statewide ATMS. The Contractor shall develop and submit a memorandum
to NHDOT detailing any requests for clarifications regarding the ATMS Deployment Plan no less
than 14 calendar days prior to the initiation of the Preliminary System Design phase.

2.2 HIGH LEVEL DESIGN DOCUMENT REVIEW

A High Level Design Document (HLDD) has been prepared for the FEET Corridor ATMS
project. The Contractor shall review the HLDD, included as Appendix C, and treat the
requirements as project specifications. Based on this review, with consideration given to the
integration of the FEET Corridor ATMS into the Statewide ATMS, the Contractor shall submit a
memorandum to NHDOT detailing any requests for clarifications regarding the Department’s
expectations for the System Design and follow-on integration. If the Department’s clarifications
change the HLDD requirements, the Contractor shall update the HLDD, as required by NHDOT.
A site visit of the TMC will be accommodated upon written request from the Contractor.

2.3 DETAILED LEVEL FUNCTIONAL REQUIREMENTS

The Contractor shall develop a Detailed Level Functional Requirements (DLFR) document that
addresses all of the functional needs of the project. The HLDD for the FEET Corridor ATMS
project shall be utilized as a baseline document. A DLFR document shall be developed utilizing
the Systems Engineering Process.

2.3.1 Detailed Level Functional Requirements Process

Step 1. Kick-off Meeting: The Contractor shall conduct a kick-off meeting to align
expectations of all project stakeholders, related to the Concept of Operations/High Level
Functional Requirements. The second half of the meeting shall initiate the Detailed Level
Functional Requirements task.

A minimum of fourteen (14) days prior to this meeting, the Contractor shall submit a
meeting agenda and a list of requested State attendees. Included in this meeting will be,
at a minimum the FEET Corridor ATMS Project Manager, TSMO Project Manager,
Quality Assurance Consultant, and the Key Contractor personnel responsible for the
design, construction and integration of the communications subsystem and ITS devices.
A minimum of seven (7) days prior to this meeting, the Contractor shall submit any
meeting handouts for review.
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Step 2: Detailed Functional Requirements Development: The Contractor shall
develop a DLFR package. The Contractor shall revise the document until the Contractor
receives written approval from the TSMO Project Manager.

Step 3: Functional Requirements Task Transition Meeting: The Contractor shall
conduct a task transition meeting. The first half of the meeting shall review the Detailed
Level Functional Requirements developed in Step 2, and the second half shall initiate
the System Design tasks.

2.3.2 Detailed Level Functional Requirements Deliverables

e DLFR Document — Developed from the HLDD.

o Expanded Traceability Matrix — The Contractor shall expand the Preliminary
Traceability Matrix developed for this project, as required, to ensure the Detailed
Level Functional Requirements trace back to the High Level.

2.4 SYSTEM DESIGN

The System Design will entail a two-step process — Preliminary System Design and Detailed
System Design. Both phases of design will follow the same process as described below.

Task Kick-off Meeting and/or Field Walkthrough: The Contractor shall conduct a task kick-
off meeting for each phase of design to align expectations of all project stakeholders related to
the design phases. This meeting shall include a field walkthrough with relevant NHDOT
representatives, if required, to detail current conditions and FEET Corridor ATMS plans. This
walkthrough is intended to review field installations and address design and construction
concerns. Contractor will be responsible for conducting field review by the Contractor's New
Hampshire Certified Wetland Scientist to verify that there are no wetlands in or adjacent to any
of the project sites.

System Design Meetings: The Contractor shall participate in the following meetings relative to
the System Design in the Preliminary and Detailed Design submittal phases as directed by
NHDOT:

o Utility Engineer Briefing —The Contractor shall meet with the NHDOT Utility Engineer as
necessary to update him/her on design changes, anticipated design and construction
scheduling, and anticipated/potential utility impacts.

e Utility Companies — The Contractor shall meet with the relevant utility companies as
necessary to coordinate utility activities. These meetings will be coordinated with the
TSMO Project Manager or the Department’s designated Utility Engineer.

o Turnpike Construction Engineer Briefings — The Contractor shall meet with the Turnpike
Construction Contract Administrator as necessary to review project design issues, traffic
control plans (TCP) and scheduling.
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e FEET Corridor ATMS Project Manager / Coordinator / Coordinator Briefings — The
Contractor shall meet with the FEET Corridor ATMS Project Manager prior to refinement
of the 30% Concept Plans as necessary to review project design issues, TCP and
scheduling.

e Town/City — The Contractor shall meet with the affected towns and cities as necessary
to discuss design plans and municipal concerns. If construction or construction access is
expected to occur along municipally maintained roadways, the Contractor shall meet
with the relevant municipal officials to coordinate traffic control requirements.

o Field Review — The Contractor shall meet with NHDOT as necessary to review field
installations and address design and construction activities. All site visits will be
coordinated with the TSMO Project Manager. The Contractor shall be responsible for all
field investigations, including contact and coordination with Dig Safe.

e Turnover of Comments Meeting — The Contractor shall meet with NHDOT to receive and
review comments. This meeting will include discussions of outstanding issues that
require additional design/coordination efforts.

System Design Task Transition Meetings — The Contractor shall conduct a task transition
meeting upon completion of each phase of the System Design task.

A minimum of fourteen (14) days prior to this meeting, the Contractor shall submit a meeting
agenda and a list of requested State attendees. Included in this meeting will be, at a minimum
the FEET Corridor ATMS Project Manager, TSMO Project Manager, Quality Assurance
Consultant, and the Contractor Key Personnel responsible for the design, construction and
integration of the communications subsystem and ITS devices. A minimum of seven (7) days
prior to this meeting, the Contractor shall submit any meeting handouts for review.

2.4.1 PRELIMINARY SYSTEM DESIGN (PSD)

The Preliminary System Design (PSD) shall be the initial effort on the part of the
Contractor to translate the identified system requirements from the High Level Design
Document and FEET ATMS Preliminary Concept (30%) Plan Set into real technical
solutions. The Contractor shall identify the major field and communications subsystem
equipment and locations that meet the High Level Design Requirements for integration
into the FEET Corridor ATMS Project. The Preliminary System Design submittals are
intended to provide NHDOT the opportunity to evaluate the proposed design relative to
current design standards, utility coordination, right-of-way impacts, environmental
impacts, temporary traffic controls, and other potential community concerns associated
with the proposed design.

The Preliminary System Design submittals shall conform to the New Hampshire
Department of Transportation Standard Specifications for Road and Bridge Construction
(including Supplemental Specifications) and all other relevant NHDOT design standards
as referenced in Section 1.6 Additional Documents and Reference Materials.
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2.4.1.1 Preliminary System Design Deliverables

Camera Video — The Contractor shall conduct field investigations, including the
recording of video at the exact locations and camera mounting heights of the proposed
CCTV locations using a video recording device that provides a comparable field of view
to the proposed CCTV. Digital video files of these recordings shall be provided to
NHDOT for review and approval. Video recordings shall consist of a minimum of eight
(8) minutes of video coverage at each CCTV camera site, with a full 360 degree pan and
a full zoom along each direction of each roadway and ramp visible from the camera site.

FCC Licensing — Engineering Study — The Contractor shall perform an engineering study
for all proposed point-to-point wireless microwave paths using a recognized radio
frequency modeling tool. The study shall consider engineering aspects such as location
and terrain, antenna type, transmitted power limitations, fade margins, link uptime,
Fresnel zone clearance or penetration, coverage with respect to the communications
subsystem, site antenna requirements and other technical issues related to operating at
sites.

The engineering study shall provide information to be used by the Contractor to request
frequency coordination with appropriate and authorized organizations who shall identify
all of the required Federal Communications Commission (FCC) regulated spectrum,
channels, or equipment configuration for the project at specific locations. Upon
obtaining coordination notification and/or concurrence from the appropriate and
authorized organizations, the Contractor shall apply for FCC authorizations and licensing
on behalf of the Department.

Before submitting the application(s), the Contractor shall submit all technical parameters
used by the Contractor to obtain authorization to the Department. The Department will
review the application and provide data such as the Department contact information,
control points, and NHDOT FCC registration number. All cost associated with
coordination and license fees shall be the responsibility of the Contractor. Post-licensing
required notification to the FCC such as, but not limited to, build-out construction
notifications shall be the responsibility of the Contractor through the end of the warranty
period.

Refine 30% Concept Plans to a 60% Design Plan Set — The Contractor shall refine the
Concept Plans to develop design plans that detail each equipment site. Plan elements
shall include, as a minimum:

0 Location of field equipment infrastructure and structural details,
foundations, conduit runs, guardrail, equipment cabinets, erosion
and sediment control

0 Guardrail calculations (shall be signed and stamped by a
Professional Engineer licensed in the State of New Hampshire)

Power Plant - Load analysis

Solar Power plant analysis, if required

Environmental commitments/permit applications as needed.
Utility service connections

© ©0O O O ©

Plan Narrative
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Cross sections at structure locations

Traffic Control Plans

Operations/Maintenance Access Plans

Access Roads and or Special Service requirements
Wireless Path Analysis

Line of Sight Analysis

Fiber optic splice tables

Communications Network Narrative

© 0O O 0O 0o o o o o

FCC Authorization data parameters
0 Security Plan

Structural Calculations — The Contractor shall develop a structural design, including
calculations for each DMS structure, CCTV camera pole, MVDS pole and antenna
tower. A Professional Engineer (PE) licensed in the State of New Hampshire shall sign
and stamp the structural and foundation calculations for project infrastructure, including
CCTV, MVDS and DMS.

Communications System Build-out Analysis — The Contractor shall submit a
communications system design and supporting documentation to show that the
proposed communications system can support the full build out of all ITS devices as
indicated in the FEET ATMS Deployment Plan.

Network Architecture and Description — The Contractor shall submit a network
architecture plan and high level design narrative that generally describes the system and
how the system works. The architecture shall indicate the locations and capacities of the
wireless subsystem at each node, the symmetry of the system and a description of the
non-physical elements of the network.

Subsystems Block Diagrams and Equipment Documentation — The Contractor shall
submit cut sheets and supporting documentation for all systems and equipment.

NHDOT TMC Installation Plans — The installation plans shall document the installation of
all new equipment in the TMC facility and shall include equipment, locations, conduit,
cabling, and required permit materials. The TMC Plan shall also identify any areas
where the existing NHDOT equipment is impacted and the power requirements to
support the proposed hardware.

Subsystem Acceptance Test Plans - The Contractor shall develop test plans and test
procedures for each ITS device and each subsystem to verify system operation in
compliance with the High Level Design Document. Subsystem Acceptance Test Plans
shall include testing for the FEET Corridor ATMS in isolation using vendor software.

Central Control Test Plans — The Contractor shall develop test plans and test
procedures for each subsystem to verify the ATMS operates in compliance with the High
Level Design Document and the Contractor's Detailed Functional Requirements. The
Central Control Test Plans shall include two components: the Central Control testing
performed on the isolated system, including the CCTV nighttime test and the MVDS
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validation testing; and the Integration Central Control Test, which tests the FEET
Corridor ATMS components following integration into the New England Compass ATMS.

Updated Traceability Matrix - The Contractor shall update the traceability matrix to
include additional requirements identified within the PSD.

Operations and Maintenance Access Plan — All devices shall be located adjacent to a
level work surface that can be accessed by NHDOT maintenance personnel. The
Contractor shall provide a detailed plan for the continuing access to each ITS device
location and all hardware deployed in the field. The access plan shall include a proposed
access and egress path, the type of equipment required to maintain the hardware (i.e.
12-foot ladder, bucket truck with a 35-foot reach, portable camera lowering device tool,
etc), and any temporary traffic control that would be required to provide access to the
equipment. A level concrete work pad shall be provided at each control cabinet door. A
stable and level pad shall be provided at all locations where a ladder will be placed for
maintenance access. If special access roadways are required to be constructed for
continuing access by NHDOT maintenance personnel, the Contractor shall design and
construct the access roadways following the NHDOT standard practice for access
roadways at stormwater management (BMP) sites. A minimum 10-foot wide, level gravel
path shall be the minimally acceptable access roadway for maintenance.

Security Plan — The Contractor shall develop a Security Plan that shall protect the
NHDOT network as ITS field devices are tested and integrated into the NHDOT network.
DolT approval review of this plan is required prior to this device testing and integration.

All Contractor personnel who will have access to the NHDOT network will be required to
undergo a State Police Criminal Record screening; see Section 5.7 for additional
information. The Contractor shall provide a list of personnel who need access to the
TMC and the NHDOT network for the project. Each individual shall be required to apply
in person at the State Police office at 33 Hazen Drive in Concord with a primary
identification (a current, valid and unexpired picture ID such as a driver's license or
passport) OR may mail in an application notarized by either a Notary Public or Justice of
the Peace. There is a processing fee of $25 per person which shall be the Contractor’s
responsibility. Any individual who cannot pass the screening will be prohibited from
accessing the NHDOT network and may be prohibited access to the TMC operations
workspace. It is the Contractor’s responsibility to provide personnel who are capable of
conducting the necessary integration and testing and can pass the Department’s
screening requirement.

Leasing Agreements — The Contractor shall provide preliminary leasing agreements for
any privately- or municipally-owned structure where the Contractor proposes to install
new hardware. The leasing agreements shall include the structure owner’s terms and
conditions and leasing costs for review by the Department. All leases will require
approval by the New Hampshire Attorney General's office prior to accepting the lease
agreement.

Federal Aviation Administration (FAA) Obstruction Evaluation/Airport Airspace Analysis
(OE/AAA) — The Contractor shall review the proposed ITS devices in accordance with 14
C.F.R. Part 77.9 and in accordance with Section 5.34.
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Integration Specifications and Documentation — The Contractor shall provide a signed
copy of the vendor’'s or supplier's equipment specifications, including the NTCIP 1203
version 2 or latest supported specifications in accordance with Section 5.35.

Environmental Study - This project will not receive federal funding and therefore it is not
expected that full environmental review under the National Environmental Policy Act
(NEPA) will be necessary. However, in keeping with NHDOT policy, the Contractor will
be responsible for conducting an environmental review of the proposed project for
review and approval by the Department. The Contractor will be required to complete the
following tasks to support the environmental review:

e Prepare and submit an Environmental Review — Short Form (Non-
Federal Projects) in accordance with NHDOT standards to
document the environmental analysis.

e Address the following environmental issues:

0 Air Quality — Confirm that the project does not require a
conformity determination or an 8-hour CO analysis.

0 Cultural Resources — Confirm that there are no affected
properties on or eligible for the National Register of Historic
Places. (See also the scope item describing the “Request
for Project Review” below.)

o0 Endangered Species — Coordinate with the NH Natural
Heritage Bureau, NH Fish and Game and the US Fish and
Wildlife Service to confirm that the project will not affect
state or federal threatened or endangered species.

0 Floodways — Confirm that the project will not result in
significant floodplain impacts.

0 Noise — Confirm that the project is not a Type | highway
project.

0 ROW - Confirm that the proposed action does not require
the acquisition of residences or businesses, or acquisitions
to an extent that impairs the functions of the affected
properties.

o Section 6(f) — Confirm that there are no properties
protected by Section 6(f) of the Land and Water
Conservation Fund Act.

0 Water Quality — Confirm that the project will not have more
than a negligible impact on surface waters.

0 Wetlands — Confirm that the project will not require an
Army Corps of Engineers Individual Permit.

The Environmental Study shall contain a list of the project sites with a determination as
to whether any environmental permits are required, based on the Preliminary System
Design. The Contractor will work directly with NHDOT to ensure that the environmental
documentation and supporting information adequately addresses NHDOT standards. A
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draft environmental document will be required to be submitted for NHDOT review as part
of the Preliminary System Design deliverables, and the Contractor will be required to
finalize the document in response to NHDOT comments prior to construction as part of
the Detailed System Design deliverables.

NH Division of Historical Resources Request for Project Review: The Contractor shall
complete a Request for Project Review (RPR) for NHDOT review prior to submittal to the
NH Division of Historic Resources (NHDHR). This task will include visits to the project
sites, completion of the RPR, and attendance at one coordination meeting in Concord.
Should it be determined by NHDOT that additional investigations are warranted, the
Contractor shall conduct such additional investigations as NHDOT determines are
required. Should it be determined by NHDHR that additional investigations are
warranted, the Contractor shall contact the TSMO Project Manager for further guidance.
Information on the requirements for the RPR can be found online at:
http://www.nh.gov/nhdhr/review/.

The Contractor shall revise the Preliminary System Design plans and associated
submission items until NHDOT provides written approval to proceed to the Detailed
System Design.

24.1.1.1 NHDOT 60% Plan Set

To include at a minimum:
e Site Plans in both 11” x 17” format and 22" x 34” plan sheets:

0 Plans shall be drawn to 50 scale and may include details
drawn at an alternative legible scale;

o Existing and planned FEET configuration and all ITS devices;

0 A minimum of 200 feet upstream and downstream of each ITS
site, including service connection shall be shown;

o0 Wireless connections to remote ITS devices;

o0 Provide cross sections at 10 scale for all DMS structures (both
ground mounted and overhead) at the DMS location and at 50
feet upstream and downstream (total of three cross-sections
required), as well as any other critical areas;

e Traffic control plans and narrative for equipment installation;

¢ Final Geotechnical Report (shall be signed and stamped by the
Geotechnical Engineer);

e DMS Support Structure and Sign Mounting Details (shall be
signed and stamped by a PE licensed in NH);

e DMS Support Foundations (shall be signed and stamped by a PE
licensed in NH);

e CCTV Camera Site Pole and Foundation Drawings (shall be
signed and stamped by a PE licensed in NH);

e CCTV Camera and Antenna Mounting Details (Typicals);
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o MVDS Site Pole and Foundation Drawings, if independently
mounted (Typicals);

¢ MVDS and Antenna Mounting Details (Typicals);
¢ Communications Hub and tower locations including site plans;

¢ Communications Hub Antenna Tower Elevation with antennas;
and

¢ All other plans, typicals, details, or drawings required to allow
NHDOT to understand the intent and plan for the ATMS
construction.

¢ Draft permit plans in support of a Wetlands Permit (RSA 482-A),
Shoreland Permit (RSA 483-B), and/or Alteration of Terrain Permit
(RSA 485-A:17) for any site where such applications are
determined to be necessary by the Contractor’s draft
Environmental Study.

2.4.1.1.2 Equipment Submittals

An equipment submittal for each item of equipment to be provided under this
contract shall be delivered to NHDOT for review and approval before job
delivery or field installation. Each equipment submittal shall include at a
minimum:

o A complete bill of materials covering each item or assembly;

e Single-line control schematics and functional block diagrams
showing the physical interfaces between components;

e Product data (cut) sheets for all off-the-shelf equipment identifying
the manufacturer, model, performance characteristics, plug and
terminal connections, environmental requirements and all other
data necessary to establish compliance with the High Level
Design Document.

e Foritems mounted on support structures or poles, include
mounting details and calculations to substantiate the materials
and methods to be used;

e Equipment cabinet and enclosure layouts with: wiring drawings
and schedules, rack elevations, wiring connection details,
electrical power distribution wiring, breakers, transient voltage
protection devices, AC power connections and metering;

e Cable plans and conduit schedules for all point-to-point cable runs
including the associated cable labeling ID’s; and

¢ A manufacturer recommended spare parts inventory list, including
all spare parts and recommended equipment.

2.4.1.2 Initiation of Construction Activities
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The Contractor may be allowed to initiate relevant construction activities following
NHDOT approval of the Preliminary System Design, at their own risk and expense. The
Contractor shall be allowed to make equipment changes between the Preliminary
System Design submission and Detailed System Design submission due to design
changes and vendor product developments, with the approval of NHDOT. Final
equipment selection shall be approved by NHDOT prior to purchase and installation.

2.4.2 DETAILED SYSTEM DESIGN (DSD)

Following approval of the PSD, the Contractor can begin the development of the
Detailed System Design (DSD). The DSD shall expand on the solutions and
requirements identified within the PSD, to the level of detail required to initiate
construction or modify software components.

The DSD submittal is intended to provide NHDOT the opportunity to evaluate the final
design relative to current design standards, right-of-way impacts, environmental impacts
and other potential community concerns.

2.4.2.1 Detailed System Design Deliverables

e FCC Licensing — License Application — The Contractor shall produce the
data required to ensure the coordination needed to avoid interference
between the sites and existing co-channel and adjacent channel usage
and file all necessary frequency coordination paperwork to obtain
coordination from the appropriate authority.

The Contractor shall produce and deliver all support documentation
including, if necessary, signed consents from co-channel and adjacent-
channel operators and file for FCC licenses for sites (the “Licenses”).
The Contractor shall be responsible for obtaining the appropriate FCC
grant of Licenses to NHDOT for the FEET Corridor communications
subsystem.

e Refine the 60% Plan Set to a 100% Ready for Construction Plan Set —
This effort shall include detailing any changes to the wireless microwave
radio backhaul hubs and field equipment locations or configuration, any
updates to the communication system build out analysis, and the
incorporation of NHDOT comments from the Preliminary System Design
Deliverables detailed in Section 2.4.1.1.

e Subsystem Block Diagrams and Equipment Documentation — to include
any equipment changes and additions from the PSD submission.

e Final NHDOT TMC Installation Plans — including wiring plans, rack
layouts, and installation details, including any equipment changes and
additions from the PSD submission.

o Revised Subsystem Acceptance Test Plans — to include any equipment
changes and additions from the PSD submission.

e Updated Traceability Matrix — to include any equipment changes and
additions from the PSD submission.
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o Final Field Installation Plans - Field Site Plans, including updated traffic
control plans, wiring plans, rack layouts, and installation details, including
any equipment changes and additions from the PSD submission.

e Construction Site Plans — to include detailed on site relevant work.
Construction site plans may include access roadways, work pads, and
other grading or land modifications to accommodate the operations and
maintenance access plan.

e ITS Project Architecture — update the Statewide ITS Architecture, as
needed to reflect the Detailed System Design (DSD) effort, as required by
NHDOT.

o Updated Security Plan — The Contractor shall submit any updates to the
security plan, including additional personnel who require screening as
noted in the PSD submittals.

e Final Operations and Maintenance Access Plan — The Contractor shall
submit any modifications or updates to the access plans for each site.

o Final Leasing Agreements — The Contractor shall submit approved and
signed leasing agreements from the private and municipal structure
owners for equipment to be installed on their facilities.

e FAA Form 7460 — The Contractor shall submit copies of each FAA Form
7460 filed for the installation and construction of the proposed equipment.

e Final Environmental Study — The Contractor will submit a final
environmental study, responding to NHDOT comments on the draft
document, and containing final jurisdictional determinations.

o Permit Applications — The Contractor will be responsible for preparing
permit applications, including all necessary plans and supporting narrative
or technical information, in support of Wetlands Permit (RSA 482-A),
Shoreland Permit (RSA 483-B), and/or Alteration of Terrain Permit (RSA
485-A:17) applications for any site where such applications are
determined to be necessary by the Contractor's final Environmental
Study.

2.4.3 SYSTEM DESIGN SUBMITTAL REQUIREMENTS

All plan submittals shall be compliant with NHDOT CAD/D Procedures and
Requirements as found on the following website:

http://www.nh.gov/dot/cadd/cadd.html

A minimum of ten (10) complete hard copies shall be provided for each submittal.
Additional copies shall be provided, as required, for review by specific NHDOT sections,
municipalities, and utility companies upon request. The ten complete hard copies of the
plan submissions shall each be 11" x 17" plan sets, with an additional submission of two
22" x 34" plan sets, for a total of 12 plan sets. Documentation submissions shall be
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contained in 3-ring binders with appropriate tabs separating the sections. Video
submissions shall only require one copy of each video file on an electronic data storage
medium compatible with the Department’s IT network.

The Contractor shall not submit partial submissions for the submission packages defined
above. Please note: An example of a complete submission would be a CCTV camera
site submission that includes everything required to review the design, construction, and
maintenance plan for that CCTV camera: site plans, camera pole and foundation shop
drawings, equipment catalog cuts, guardrail design and calculations, power connections
and calculations, operations and maintenance access plans, equipment cabinet, conduit,
cabling, etc. An incomplete submission would be a foundation/camera pole alone.

The Contractor is encouraged to group equipment subsystem elements together to
expedite the initiation of construction activities or minimize the number of NHDOT, utility
company and municipal reviews. Examples of this approach may include: aggregating
the northernmost communications hub and associated ITS devices as a single
submission; aggregate all field devices located within a single municipality; or grouping
submissions that impact a single utility company or NHDOT department together.
However, a grouped submission shall still address all of the requirements for a complete
submission package as described in the previous paragraph. The Department will be the
final authority as to what constitutes an incomplete submission and reserves the right to
reject any incomplete submissions from the Contractor.

The Contractor shall assume a 17 working day review period for each complete
submittal. The Department will not be responsible for delays of reviews and approvals by
the Department or others, including but not limited to utility companies, municipalities, or
the FCC.

2.4.4 AS-BUILT PLANS

The Contractor shall submit as-built plans on archival quality mylar per the Department's
procedures along with an electronic file of each as-built plan sheet. The Contractor shall
furnish to the Department the following:

o 1 full size set of 22" x 34" signed and sealed as-built plans

o 4 setsof 11" x 17" (paper) as-built plans

o 2 sets of all final documentation in 3-ring binders (final documentation represents
anything that was modified or created after the DSD submission)

e 1 set of as built Microstation files

e 1 complete set of PDF files of the as-built plans — each individual sheet shall be a
separate PDF file

e 1 set of configuration files indicating all hardware configuration options and
settings used to operate the equipment in hard copy and electronic formats
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o All electronic files shall be provided on a compact disk (CD) or digital video disk
(DVD) or alternative digital format as approved by the Department

The Contractor's Engineer of Record in responsible charge of the project’s design, shall
professionally endorse (sign and seal) the record prints, the special provisions, and all
reference and support documents.

All of the above material shall be submitted within sixty (60) days of Final System
Acceptance of the project.

2.5 INTEGRATION AND SYSTEM ACCEPTANCE TESTING

System acceptance shall be conducted in two phases: system acceptance testing for the FEET
Corridor ATMS in isolation on a stand-alone server or virtual server; and system acceptance
testing following integration with the Statewide ATMS. FEET Corridor ATMS system acceptance
testing shall be a requirement for Substantial Completion while the Statewide ATMS system
acceptance testing shall be a requirement for Final System Acceptance.

It is anticipated that some System Acceptance Testing activities will be initiated during
construction activities. Upon completion of individual construction activities and equipment
installation, the Contractor shall schedule relevant system acceptance testing activities required
herein. All ITS subsystems and components installed as part of this project shall undergo
System Acceptance Testing — CCTV, MVDS, DMS and communications.

The Contractor shall propose System Acceptance Testing plans and submit test plans and
procedures as detailed herein. The FEET Corridor ATMS Preliminary Project Traceability Matrix
shall be used as the initial baseline document. It shall be updated to ensure traceability to all
system requirements. The Contractor shall provide the TSMO Project Manager with written
notice no less than fourteen (14) calendar days prior to the initiation of any testing activities in
order to facilitate testing oversight. All subsystem acceptance testing shall be satisfactorily
completed by the Contractor before the initiation of the operational acceptance and training
periods.

Testing shall provide verification and documentation that all requirements as defined in the
Contract Documents are met. Test plans shall be developed by the Contractor to provide a
mechanism that ensures that all contract requirements have been tested successfully and
verified.

The final detailed test plans shall be submitted no less than thirty (30) days prior to the
beginning of testing for Department approval.

If any deviations or changes to the approved Test Plan arise, they shall be resubmitted for
review and approval by the TSMO Project Manager no less than fourteen (14) calendar days
prior to any planned test activity stage. No tests shall be conducted until NHDOT has approved
the test plan.
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A summary of all tests shall be produced at the completion of each testing phase of the project
to ensure that all requirements defined by the system are satisfied.

Testing of the equipment and system shall include and be completed in the following order:

A. Factory Acceptance Test

The Contractor is responsible for testing all ITS devices and equipment to be supplied
and shall be conducted to determine conformance to all design, materials, and
performance requirements as specified in the Contract Documents for the particular
component. The factory acceptance tests shall be performed at the equipment
manufacturer’s facility or at an independent testing laboratory. Factory acceptance testing
may include material testing at pre-cast concrete plants, at steel fabrication facilities, and
at other off-site manufacturing sites as required by the Department. NHDOT has the sole
authority to require attendance and participation in the factory acceptance test process.
The equipment to be tested and installed shall be new and produced within six (6) months
of the test date. Test results shall be packaged and submitted to NHDOT within one week
of test completion. NHDOT may, at their sole discretion, waive this requirement for
certain equipment selected by the Contractor.

B. Stand-Alone Test

Testing performed after the field installation, but before connection with the rest of the
system. The test shall exercise all stand-alone (non-network) functional operations of the
equipment installed and demonstrate compliance with the functional requirements defined
in the High Level Design Document and all applicable standards. If a unit fails to pass its
stand-alone test, the Contractor shall correct the problem or replace the unit and retest it
until satisfactory results are achieved. Test results shall be packaged and submitted to
NHDOT within one week of test completion.

C. Subsystem Test

All subsystems furnished by the Contractor shall be subject to monitoring and testing to
determine conformance with all applicable requirements and to ensure proper operation
of the FEET Corridor ATMS. As part of this project, the Contractor shall furnish
documentation that demonstrates component performance and operation in conformance
to the RFP. For existing devices that have been modified with a new communication
system, the Contractor shall be responsible for testing the new communication subsystem
components but will not be held responsible for the standalone operation of the existing
hardware. The Contractor shall supply all equipment required for conducting tests.

NHDOT reserves the right to examine and test (independent QA testing) any or all
materials furnished by the Contractor for the project to determine if they meet the
requirements specified within this RFP and also meet NHDOT Standard Specifications.

If NHDOT decides that any material used in the construction of this project is defective or
otherwise unsuitable, and the workmanship does not conform to the design or
specifications of this contract, the Contractor shall replace such defective parts and
material at no cost to the Department.

The times and dates of the tests will be approved by the TSMO Project Manager. The
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Contractor shall conduct all tests in the presence of the TSMO Project Manager or
designee. Testing shall take place only on weekdays, which are official working days of
the State, unless the Project Manager allows the test to be conducted and/or continued
on weekends and non-working days. The Contractor shall make a request in writing no
less than fourteen (14) days prior to the proposed testing, and schedule tests only if
permission is granted by NHDOT in writing. The Contractor shall be responsible for the
conduct and documentation of the results of these tests that will be countersigned by the
NHDOT representative at the end of each test. The signature of the NHDOT
representative implies only proof of presence. Test results shall be packaged and
submitted to NHDOT within one week of test completion.

D. Central Control Test

All central control and monitoring equipment shall be tested at the TMC on the
Contractor-supplied hardware in isolation from the NHDOT network and the Statewide
ATMS. Testing will be coordinated with NHDOT through the TMSO Project Manager.

The tests shall include, but not be limited to:

e Verification that all interconnecting cable installations, monitors, network
equipment and equipment controllers are in accordance with the specifications.

e Display of video outputs from each new CCTV to verify operation within specified
requirements;

e Display of each camera image from the new CCTVs on the Contractor-supplied
workstation at the TMC to verify proper operation;

e Setup, selection and display of available preset positions for each new CCTV;

e Control of each new DMS and modified PCMS, including display of library
messages, immediate messages, and test patterns;

e Display of each new DMS and modified PCMS status, including message currently
displayed;

e Display of each MVDS status and operation

¢ Display of RWIS status and operation through hew communications system; and

¢ Verification that database parameters and IP addressing for new devices were
properly entered to allow communications between the TMC workstation and the
new field devices.

e Upon completion of the test, the Contractor shall provide the TSMO Project
Manager with the vendor software license and the software Administrator User
Name(s) and Password(s) for Department use.

e Upon completion of the test, the Contractor shall provide the TSMO Project
Manager with each device’s Administrator User Name(s) and Password(s) for
Department use.

E. Nighttime Test

A central control test for CCTV cameras shall be performed in the evening during dusk
hours and nighttime hours to verify the proper operation of auto iris feature and nighttime
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visibility of the CCTV cameras. The test shall be conducted in the presence of the TSMO
Project Manager or designee. The CCTV camera nighttime testing shall include the
following minimum steps:

o Display camera video image on a NTSC color monitor at the TMC;

o Perform all remote control functions to verify CCTV camera auto iris functionality
while observing the brightest and darkest scenes at the camera location;

¢ Vehicle headlights shall be visible without blooming, streaking and video glare to
the satisfaction of the TSMO Project Manager or designee; and

e Perform a video recording and provide the recording to the TSMO Project
Manager after completion of the Nighttime Test.

F. MVDS Validation Testing

Upon successful completion of the stand-alone test, the subsystem test and the central
control test for the MVDS devices, the Contractor shall conduct validation testing.
Validation testing shall show that the speed, volume and occupancy data reported by the
devices is within the project tolerance for the speed, volume and occupancy as measured
at the field site. This test shall be repeated for each MVDS device.

G. Substantial Completion

Substantial Completion shall be granted after written approval from the TSMO Project
Manager that all Factory Acceptance, Stand-Alone, Subsystem, Central Control,
Nighttime, and MVDS Validation Tests have been completed to the satisfaction of
NHDOT.

H. Operational Acceptance Test Period

A thirty (30) day Operational Acceptance Test Period will be required for the Project. The
Operational Acceptance Test Period shall commence upon Substantial Completion and
shall run for thirty (30) consecutive days. The Operational Acceptance Test shall
demonstrate that all the subsystems are properly installed, are free from problems, exhibit
stable and reliable performance, and comply with the Contract Documents. The NHDOT
TMC will operate all ITS devices during the Operational Acceptance Test Period and
report any failures to the TSMO Project Manager, as defined by the approved test plans
developed by the Contractor. The NHDOT may also repeat the MVDS Validation Testing
during the Operational Acceptance Test Period to verify that the results continue to be
within the approved threshold. In the event of a failure, the problem will be reported to the
Contractor. The failure shall be corrected and the test shall then be restarted for another
thirty (30) days.

I. Integration Central Control Test

The second round of central control testing will be coordinated with SwRI through the
TMSO Project Manager following the integration of the FEET Corridor ATMS equipment
into the Statewide ATMS.

The integration central control test shall include, but not be limited to:

o Verification that database parameters and IP addressing for new devices were
properly entered to allow communications between the SWRI ATMS and the new
field devices;
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Display of video outputs and camera images from each new CCTV to verify
operation within specified requirements on the Milestone Video Management
System;

Control of each new DMS and modified PCMS, including display of library
messages, immediate messages, and test patterns;

Display of each new DMS and modified PCMS status, including message currently
displayed through the New England Compass ATMS;

Display of each MVDS status and operation through the New England Compass
ATMS; and

Display of RWIS status and operation through the New England Compass ATMS.

J. Final System Acceptance

Final System Acceptance of the project shall be issued upon satisfactory completion of
the Operational Acceptance Test, the Integration Central Control Test, and any required
Training. The project will be inspected and issued a written Final System Acceptance
upon approval and verification by the TSMO Project Manager that the project
requirements have met 100 percent of the full intent of this Scope of Services.

2.6 TRAINING

The Contractor will develop and submit for review and approval a Training Plan. The Training
Plan will include the identification of all training modules (including proposed training time and
sequence) and materials (manuals, workbooks, training material). Subsequent to the approval
of the Training Plan, the Contractor will be responsible for the development of the training
program and for conducting training.

The Training Program shall include, at a minimum:

¢ A multi-level training program to enable employees to manage, operate, maintain, repair,
update and reconfigure all hardware and software systems delivered under this project,
including the following modules:

o System Administrator/Supervisor/DBA Training (expected participation — seven

(7) individuals) — to include operating and configuring all subsystems, calibrating
systems, defining maintenance schedules and procedures, maintaining
documentation and configuration control, identification and recovery from faults,
etc.

Operator Training (expected participation — twelve (12) individuals) — to include
operation of the CCTV subsystem, MVDS subsystem, operation of the DMS
subsystem, recognizing fault alarms within the subsystems, etc. Operator
Training may require up to two sessions to capture training of operators working
different shifts.

Maintenance Training (expected participation — five (5) individuals) — to include
instruction on all preventive maintenance requirements for each subsystem,
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analysis, troubleshooting and repair of all field device and control equipment,
wireless communication equipment functionality and diagnostics, etc.

o The training program shall include, but not be limited to, startup and shutdown, safety
precautions, programming, calibration, testing, cleaning, configuration changes, and
module removal and replacement.

e Training on vendor software and firmware shall include information on all current
versions and describe how the software and hardware systems interface.

e Training is to be in-person with hands-on training modules with the field devices, as
appropriate.

¢ The Contractor shall provide comprehensive instructor guides, lesson plans and student
workbooks for all training modules.

The Contractor may utilize vendor or manufacturer supplied training programs and materials
that are thoroughly customized to the specific requirements and equipment deployed in this
project.

The Training Plan shall be presented for review and approval to NHDOT prior to any training
activities. The Contractor shall provide NHDOT no less than 21 calendar days’ notice of the
initiation of Training activities in order to facilitate Training oversight. Training may be initiated by
the Contractor following Substantial Completion of the project and prior to Final System
Acceptance.

2.6.1 Optional System Maintenance Training

The Contractor shall provide a separate unit bid price to conduct a one-week training
course (to focus on field maintenance activities) to be conducted during the final week of
the Operations and Maintenance Period. This System Maintenance Training is intended
to be a hands-on demonstration for NHDOT maintenance personnel to understand the
system components and the preventative maintenance activities and requirements. It is
anticipated that this training would occur in the field at ITS equipment site locations
during a preventative/routine maintenance round. NHDOT, at its sole discretion, may
contract for this training at the price provided in the Cost Proposal, either as a change
order to the contract or as an independent new contract.

2.7 SYSTEM MAINTENANCE AND WARRANTY

Following Final System Acceptance, the operation of the FEET Corridor ATMS will be the
responsibility of NHDOT. The Contractor shall provide System Maintenance and Warranty
support to NHDOT for a minimum period of twenty-four (24) months after Final System
Acceptance. The NHDOT at its sole discretion may extend the System Maintenance and
Warranty period for up to three additional 12 month terms at the price provided in the Cost
Proposal.
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2.7.1 System Maintenance

The Contractor-performed maintenance shall include all parts and labor to support all
field equipment, communications systems and TMC-installed equipment. The following
maintenance activities shall be performed during the maintenance period:

e The Contractor shall populate the Statewide ATMS database with relevant
equipment information, including, but not limited to: device IDs, serial numbers,
device configurations and settings, subcomponents, preventative maintenance
requirements, warranty information, maintenance provider contact information, as
well as additional information required to maintain all equipment and devices
procured under this project.

e The Contractor shall provide a recommended maintenance checklist for all field
equipment, the communications system and the TMC-installed equipment.

e The Contractor shall conduct quarterly preventive maintenance on all
subsystems and components, including diagnostic tests and site inspections to
determine that all equipment and software elements are performing correctly.
These inspections shall include the cleaning of camera domes. The Contractor
shall perform corrective maintenance to replace worn or defective components,
replace malfunctioning equipment modules and reset or reprogram defective
system controllers and computers.

All equipment failures/malfunctions shall be addressed/remedied within the following
schedule:

e Subsystem Failures — defined as a failure within an individual device or field
subsystem (such as the loss of a camera, MVDS or DMS)

0 On-site response during the morning of the next workday (Monday-Friday
excluding holidays).

o0 Twenty-four (24) hour repair from arrival on-site.

o Forty-eight (48) hour failure report (identifying failure/response)
submission from arrival on-site.

¢ Significant Failures — defined as those failures that impact NHDOT's ability to
view/control a number of field subsystems (such as a failure of the wireless
communications backhaul or a backhaul hub).

o Four (4) hour on-site response.
o0 Twenty-four (24) hour repair from arrival on-site

o Forty-eight (48) hour failure report (identifying failure/response)
submission

The Contractor shall keep a record of all maintenance activities and identify any types of
equipment or devices that are experiencing higher than expected failure rates and take
corrective action. The Contractor shall submit individual monthly maintenance activity
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reports as well as a monthly report documenting system failures/malfunctions and the
remedies and corrective actions taken to correct the failures/malfunctions. These reports
shall be submitted electronically to the TSMO Project Manager and/or designees. There
shall be no additional compensation for “false alerts”.

2.7.1.1 Spare Parts Inventory

The Contractor shall provide the following new spare parts to NHDOT at the conclusion
of the Operations and Maintenance period, as extended by NHDOT:

e DMS: (1 controller; LED modules sufficient to display five 9X5 pixel
characters; two LED power supplies; one Hub UPS)

o CCTV: (1 set of electronic devices contained in CCTV subsystem; NTSC
video monitor for field testing)

¢ MVDS: (1 set of electronic devices contained in MVDS subsystem)

e Communications - HUBs: (electronic devices contained in one HUB,
including a Hub UPS and microwave antenna)

e Communications CCTV site: (electronics, including antennas, contained
in one CCTV site)

¢ Communications MVDS site: (electronics, including antennas, contained
in one MVDS site)

e Communications — field device: (electronics, including antennas,
contained in one DMS site)

e Environmentally hardened laptop computer, meeting New Hampshire
Department of Information Technology (DolT) Standards with vendor
software for ITS devices for field maintenance activities (see Appendix C
for additional detalils).

2.7.1.2  Spare Controller Inventory

The Contractor shall provide NHDOT one spare DMS, MVDS, and CCTV controller at
the initial delivery of each subsystem to aid the integration into the SwRI New England
Compass ATMS, by others. These controllers are in addition to the controllers identified
in Section 2.7.1.1 Spare Parts Inventory and shall become the property of NHDOT
upon delivery. These controllers shall be covered by the maintenance and warranty
requirements detailed in Section 2.7.1: System Maintenance and Section 2.7.2:
System Warranty Support of this RFP from the time of delivery to NHDOT until the
conclusion of the System Maintenance period.

2.7.2 System Warranty Support

The Contractor shall provide a twenty-four (24) month warranty period (including all parts
and labor) for all equipment and material, to begin at the start of the maintenance period,
and extend through its end. This warranty shall include the Contractor's general
obligation to warrant all work, material and equipment included in the FEET Corridor

36



3.0

State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

ATMS Project, as well as individual warranties obtained from all equipment
manufacturers and vendors.

The Contractor shall agree to maintain, repair, and correct deficiencies in the system
hardware, firmware, and vendor software, including but not limited to the individual
modules or functions during the Warranty Period, at no additional cost to NHDOT
including without limitation, correcting all errors, defects and deficiencies; integrating
vendor software updates, and replacing incorrect documentation, defective hardware or
deficient software.

2.7.3 Maintenance Training of NHDOT Personnel

The Contractor shall coordinate all scheduled maintenance activities with the TSMO
Project Manager or designee. This shall include 48 hour advanced notice to the TSMO
Project Manager for scheduled preventative maintenance activities to permit NHDOT
maintenance personnel to accompany the Contractor for the purposes of “hands-on”
training.

2.7.4 Extended System Maintenance and Warranty Support

The Contractor shall provide separate prices for providing Maintenance Support and
System Warranty Support in addition to the twenty-four (24) month support included in
the base contract. The optional support agreements will be structured as three (3),
twelve (12) month extensions. The terms of Section 2.7.1: System Maintenance and
Section 2.7.2: System Warranty Support shall apply to the extended Maintenance and
Warranty Support.

SUBMISSION REQUIREMENTS

3.1 PROPOSAL SUBMISSION, DEADLINE, AND LOCATION INSTRUCTIONS

Proposals submitted in response to this RFP shall be received by the New Hampshire
Department of Transportation, Bureau of Transportation Systems Management and Operations
(TSMO) no later than the time and date specified in Section 1.1: Schedule of Events or as
amended by Addendum. Proposals shall be addressed to (NOTE: not a US mail address):

State of New Hampshire
c/o Susan Soucie, PE
TSMO Project Manager
Department of Transportation
Bureau of Transportation Systems Management and Operations
110 Smokey Bear Boulevard
Concord, New Hampshire 03301
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Cartons containing Proposals shall be clearly labeled as follows:

STATE OF NEW HAMPSHIRE
DEPARTMENT OF TRANSPORTATION

RESPONSE TO FEET CORRIDOR ATMS PROJECT

Late submissions will not be accepted and will be returned to the sender unopened. Delivery of
the Proposals shall be at the Contractor's expense. The time of receipt shall be considered
when a Proposal has been officially documented by the Department of Transportation, in
accordance with its established policies, as having been received at the location designated
above. The Department of Transportation accepts no responsibility for mislabeled mail. Any
and all damage that may occur due to shipping shall be the Contractor’s responsibility.

All Proposals submitted in response to this RFP shall consist of one (1) original and thirteen (13)
clearly identified copies of the Proposal, including all required attachments, and be
accompanied by a signed Transmittal Letter referenced in Appendix B-2 State of New
Hampshire Proposal Transmittal Letter. The original and all copies shall be bound separately,
delivered in sealed containers, and permanently marked as indicated above.

Cost Proposals, one (1) original and thirteen (13) clearly identified copies, shall be packaged
separately from the remainder of the Proposal and sealed. The original and all copies shall be
bound separately, delivered in sealed containers, and permanently marked as indicated above.

The Proposal Transmittal Letter shall be signed by an official authorized to legally bind the
Contractors and shall be marked “ORIGINAL.” The Contractor’s disclosure or distribution of its
Proposal other than to the State of New Hampshire will be grounds for disqualification.

3.2 PROPOSAL INQUIRIES

All inquiries concerning this RFP, including but not limited to, questions, requests for
clarifications, or requests for change to the RFP, shall be made in writing, citing the RFP title,
RFP number, Page, Section, and Paragraph and submitted to the RFP Point of Contact
identified in Section 1.3: Contact Information of this RFP.

Contractors are encouraged to submit inquiries via e-mail; however, the State assumes no
liability for assuring accurate/complete e-mail transmission/receipt and will not acknowledge
receipt. The address listed above accepts deliveries only and is not a US mail address.

Inquiries shall be received by the State’s RFP Point of Contact (see above) no later than the
conclusion of the Contractor Inquiry Period (see Section 1.1: Schedule of Events). Written
inquiries received later than the conclusion of the Contractor Inquiry Period shall not be
considered properly submitted and will not be considered.

The State’s final response to Contractors’ inquiries raised during the Contractor Inquiry Period
and during the Mandatory Contractor Conference, will be e-mailed by the date specified as the
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Final State Responses to Contractor Inquiries as specified in Section 1.1: Schedule of Events.
However, this date may be subject to change at the State’s discretion. The State may
consolidate and/or paraphrase questions for sufficiency and clarity. The State may, at its
discretion, amend this RFP on its own initiative or in response to issues raised by inquiries, as it
deems appropriate. Oral statements, representations, clarifications or modifications concerning
the RFP will not be binding upon the State. Official responses will be made in writing.

3.3 MANDATORY CONTRACTOR CONFERENCE

A Mandatory Contractor Conference, as identified in Section 1.1: Schedule of Events, will be
held at the following location:

NH Department of Transportation
7 Hazen Drive, Room 114
Concord, New Hampshire 03301

All Contractors that intend to submit Proposals shall have at least one person representing the
Contractor attend the Mandatory Contractor Conference. Contractors are requested to RSVP
via e-mail to the TSMO Project Manager by the date identified in Section 1.1: Schedule of
Events, indicating the number of individuals who will attend the Contractor Conference.

Contractors will have an opportunity to ask questions about the RFP and the Department will
make a reasonable attempt to answer questions it deems appropriate. Inquiries may include,
without limitation, a request for clarification of the RFP; a request for changes to the RFP;
suggestions or changes to the RFP that could improve the RFP competition or lower the offered
price; and to review any applicable documentation.

Contractors are encouraged to submit written inquiries no less than twenty-four (24) hours prior
to the Contractor Conference. No responses will be given prior to the Contractor Conference.
Oral answers will not be binding on the State. Contractors are responsible for any and all costs
associated with attending the Contractor Conference.

3.4 LETTER OF INTENT

Contractors who intend to submit a Proposal to this RFP shall provide the following Mandatory
Letter of Intent to Bid form (refer to following page) to the RFP Point of Contact (see Section
1.3) no later than 4:00 PM EST, on the date specified in Section 1.1: Schedule of Events.
The prime member of a Contractor team or both parties of a joint venture for consideration
should submit the letter of intent. The letter of intent may be sent via US Mail to the following
address:
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State of New Hampshire
c/o Susan Soucie, PE
TSMO Project Manager
Department of Transportation
Bureau of Transportation Systems Management and Operations
PO Box 483
Concord, New Hampshire 03302-0483

The Contractor may elect to submit the signed Letter of Intent as a PDF by email to the FEET
Corridor ATMS Project Manager at SSoucie@dot.state.nh.us.

The Department assumes no responsibility for delays caused by the U.S. Postal Service or
other delivery methods the Contractor chooses for the Letter of Intent or any other Contractor
communication concerning this RFP. The Department intends to issue official inquiry responses
and Contractor Conference notes to Contractors who submit a Mandatory Letter of Intent to
Bid.
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Mandatory Letter of Intent to Bid
FREDERICK E. EVERETT TURNPIKE (FEET) CORRIDOR ATMS PROJECT

REQUEST FOR PROPOSALS FOR A
CONTRACTOR

Department of Transportation
RFP DOT 2016-10

MANDATORY BIDDER LETTER OF INTENT TO BID

[To ensure that all bidders receive notice of all amendments and responses to technical questions, firms intending to
bid shall submit this Letter of Intent to Bid no later than 4:00 pm EST on the date defined in Section 1.1: Schedule
of Events. Failure to deliver this form will disqualify any prime bidder. If a bidder submits a proposal without having
properly submitted this form in a timely manner, the proposal will be returned unopened. The Letter of Intent to Bid,
signed by an authorized representative of the Contractor, may be sent by US Postal Service, registered or express
mail or as a PDF emailed to the TSMO Project Manager. The Department will not be responsible for delivery errors
by third parties.]

FIRM

FIRM FEIN

ADDRESS

NAME & TITLE OF CONTACT PERSON

CONTACT TELEPHONE

CONTACT FAX

CONTACT EMAIL

SIGNATURE OF PERSON AUTHORIZED TO COMMIT THE FIRM

PRINT NAME & TITLE

The New Hampshire Department of Transportation will not be responsible for failure to notify potential bidders who
fail to properly submit this form or provide inaccurate contact information. Bidders are also encouraged to monitor the
Administrative Services Web site for timely updates at http://www.admin.state.nh.us/purchasing/bids_posteddte.asp
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3.4.1 Revoking Letter of Intent

A Contractor may revoke its Letter of Intent in writing at any time before the deadline for
Proposal submission. No reimbursement of costs will be provided for any actions taken
up to the revocation of the Letter of Intent.

3.5 ALTERATION OF RFP

The original RFP document is on file with the State of New Hampshire, Department of
Transportation. Contractors are provided an electronic version of the Request for Proposal
(RFP). Any alteration to this RFP or any file associated with this RFP is prohibited. Any such
changes will result in a Proposal being rejected.

3.6 RFP AMENDMENT

The Department reserves the right to amend this RFP at its discretion, prior to the Proposal
submission deadline. In the event of an amendment to this RFP, the Department, at its sole
discretion, may extend the Proposal submission deadline, as it deems appropriate.

3.7 NON-COLLUSION

The Contractor’s signature on a Proposal submitted in response to this RFP guarantees that the
prices, terms and conditions, and services quoted have been established without collusion with
other Contractors and without effort to preclude the Department from obtaining the best possible
competitive proposal.

3.8 MULTIPLE PROPOSALS
The Prime Contractor or any party of a joint venture may not submit or be included on more
than one proposal in response to this RFP. For example, the prime contractor on one proposal

may not also be a sub-contractor on another proposal. However, a sub-contractor on one
proposal may be the sub-contractor on any other proposal.

3.9 VALIDITY OF PROPOSAL
Proposals submitted shall be valid for one hundred and eighty (180) days following the deadline

for submission of Proposals in Section 1.1: Schedule of Events, or until the effective date of
any resulting Contract, whichever is later.

3.10 PROPERTY OF STATE

All material received in response to this RFP will become the property of the Department and
will not be returned to the Contractor. Regardless of the Contractor selected, the Department
reserves the right to use any information presented in any submitted Proposal.
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3.11 CONFIDENTIALITY OF A PROPOSAL

A Proposal will remain confidential until the effective date of any resulting Contract as a result of
this RFP. The Contractor’s disclosure or distribution of Proposals other than to the State of New
Hampshire will be grounds for disqualification.

3.12 PUBLIC DISCLOSURE

Subject to applicable law or regulations, the content of each Contractor’s Proposal will become
public information upon the effective date of any resulting contract.

3.13 NON-COMMITMENT

Notwithstanding any other provision of this RFP, this RFP does not commit the State to award a
Contract. The State reserves the right, at its sole discretion, to reject any and all Proposals, or
any portions thereof, at any time; to cancel this RFP; and to solicit new Proposals under a new
acquisition process.

3.14 PROPOSAL PREPARATION COSTS

By submitting a Proposal, a Contractor agrees that in no event shall the State be either
responsible for or held liable for any costs incurred by a Contractor in the preparation of or in
connection with the Proposal, or for work performed prior to the Effective Date of a resulting
Contract.

3.15 ORAL PRESENTATIONS AND DISCUSSIONS

The State may require Contractors to make an oral presentation of their Proposal and/or make
available for oral presentations/interviews the staff proposed for the project. Any and all costs
associated with this oral presentation shall be borne entirely by the Contractor. Invitations for
presentations will be sent out, if necessary per Section 1.1 Schedule of Events.

3.16 REQUIRED CONTRACT TERMS AND CONDITIONS

By submitting a Proposal, the Contractor agrees that the Federal and State of New Hampshire
Terms and Conditions, contained in Section 5.0: General Contract and Project
Requirements and Appendix D: State of New Hampshire Terms and Conditions shall form
the basis of any contract resulting from this RFP. In the event of any conflict between the
State’s Terms and Conditions and any portion of the Contractor’s Proposal, the Federal and
State Terms and Conditions shall take precedence and supersede any and all such conflicting
terms and conditions contained in the Contractor’'s Proposal.

3.17 AWARD

The Department plans to execute a Contract, administered by NHDOT for the FEET Corridor
ATMS Project, based on the selected Contractor’'s proposal, as a result of this RFP. The
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Department also reserves the right, at its discretion, to award a Contract by item, part or portion
of an item, group of items, or total Proposal.

If a Contract is awarded, the Contractor shall obtain written consent from the State before any
public announcement or news release is issued pertaining to any Contract award. Such
permission, at a minimum, will be contingent upon approval of the Contract by Governor and
Executive Council of the State of New Hampshire.

3.18 MINIMUM STANDARDS FOR PROPOSAL CONSIDERATION

The State seeks proven, experienced ITS Contractors to work with Department personnel in
accordance with the requirements of Appendix C: High Level Design Document.

The minimum standards for proposal consideration include:

Contractor has submitted the Mandatory Intent to Bid form to NHDOT before the
deadline indicated.

Attendance at the Mandatory Contractor Conference identified in Section 1.1: Schedule
of Events.

The Proposal submitted on time, as defined in this RFP in Section 1.1: Schedule of
Events.

Inclusion of the properly completed Transmittal Form Letter contained in Appendix B-2:
State of New Hampshire Proposal Transmittal Form Letter of this RFP.

Compliance with requirements in Appendix C: High Level Design Document.

3.19 PROPOSAL FORMAT

Proposals shall be formatted as follows:

A Proposal shall be provided in a three-ring binder.

A Proposal shall be printed on white paper with dimensions of 8.5 by 11 inches with one
inch minimum margins.

A Proposal shall use Arial font with a minimum size of eleven (11) points (excluding
tables and graphics).

A Proposal shall adhere to a maximum page limit of 70 single-sided pages in response
to this RFP. Items cited to be included in the Proposal Response Appendix
(supplementary materials described in Section 3.20.6), the proposal cover, transmittal
letter, table of contents, tabs and glossary shall not count toward the 70 page limit.
Please note the appendix is limited to 50 pages, excluding general specifications sheets
for major equipment as described in Section 3.20.6.
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e Each page of a Proposal shall include a [page number] of [total pages] and identification
of the Contractor in the page footer.

e Tabs shall separate each Section of the Proposal.

e Exceptions for paper and font sizes are permissible for graphical exhibits, which may be
printed on white paper with dimensions of 11 by 17 inches; and material in Appendices.

e The Cost and Price Proposal shall be bound and sealed separately from the remainder
of the proposal. This section shall count towards the 70 page proposal limit.

Therefore, the pages of the Cost and Price Proposal shall be nhumbered in a manner
similar to the rest of the Contractor’s proposal (i.e. with page number and number of total

pages).
3.20 PROPOSAL ORGANIZATION

The Contractor Proposals shall be submitted in the format outlined below. To be considered, the
proposal shall respond to all requirements in this part of the RFP. The required sections of the
proposal are:

1. Proposal Cover

2. Transmittal Form Letter (Included for reference in Appendix B-2)

3. Table of Contents

4. Glossary of Terms and Abbreviations in Proposal

5. Section 1: Statement of Project Need

6. Section 2: Corporate Qualifications

7. Section 3: Management Summary

8. Section 4: Work Plan

9. Section 5: Cost Proposal (shall be bound separately from the rest of the Proposal)

10. Appendix: Additional Information

The requirements for each Proposal section are detailed within this RFP. The requirements
include information that shall be included in each proposal response section and shall count
toward the 70 page limit, as well as supplemental information that shall be included in the
proposal Appendix that shall not count toward the 70 page limit (but shall be subject to the
Appendix 50 page limit).
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3.20.1 Section 1: Statement of Project Need

State in succinct terms an understanding of the project need and the services required
by this RFP.

3.20.2 Section 2: Corporate Qualifications

Identify the proposed Contractor's team, including anticipated subcontractors/
subconsultants, as well as the role of each firm on the project. Identify the Geotechnical
Consultant identified in Section 5: General Contract and Project Requirements and
all Disadvantaged Business Enterprise (DBE) and Minority/Women-Owned Business
Enterprise (M/WBE) team members. Describe the major business areas of the leading
firms. Provide a high-level description of the firm’s organization and staff size. Discuss
the firm’'s commitment to the public sector and experience with this type of project
implementation. Also include a statement regarding the financial ability of the
Contractor’'s Team to undertake a project of this size — including bonding responsibility
and capabilities.

The Contractor’'s response shall document the requisite knowledge, experience, and
ability to satisfactorily perform the radio/wireless design, fiber optic connectivity,
equipment deployment, and system commissioning associated with the Scope of Work.
The response shall also demonstrate that the firm has in the past, or is presently,
performing generally similar work.

The Contractor shall also provide evidence of experience with DMS support structure
and sign installation, civil site preparation and installation of typical ITS field devices,
equipment enclosures and cabinets, and experience with the coordination of work with
multiple adjacent highway construction contractors.

Previous Experience

Include a more detailed summary of experience in similar efforts of this type, scope and
duration. Provide descriptions of no more than five (5) similar projects completed in the
last five (5) years. Experience shown should be work done by individuals who will be
assigned to this project as well as that of your company/organization; identify which
specific team members have worked on each of these sample projects. Each project
description shall include:

e An overview of the project covering type of client, objective, project scope, role of
the firm and outcome;

e Project measures including proposed cost, actual project cost, proposed project
schedule and actual project schedule;

e Names and contact information (name, title, address and current telephone
number) for one or two references from the client; and
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o Detail any experience of the Contractor’'s team members working together.
It is anticipated that this previous experience will include no less than three (3) ITS
projects involving microwave communications system elements as well as both design
and construction experience within the same project.

Existing Commitments

List existing workload and other contracted commitments of the Contractor and
subcontractors.

Litigation and Citations

Identify any litigation filed by clients of all Contractor firms during the last ten (10) years.

Discuss the Contractor’s environmental record. List any citations from NHDES, EPA, or
other environmental regulatory agencies against the Contractor and subcontractors.
Discuss the citations, the current status and outcomes (if available).

3.20.3 Section 3: Management Summary

Identify the location of the Contractor’s design and construction project offices (may be
the same).

Assign and identify Key Personnel, including the proposed Project Manager who will be
the Department’'s primary Point of Contact throughout the project. One of the Key
Personnel shall be identified as the Emergency Contact, with contact information that will
be available to the Department 24 hours per day, 7 days per week for the design and
construction phases of the project. At a minimum, the Contractor’'s Key Personnel shall
include:

¢ Project Manager — Responsible for the whole project and primary point of contact
for the Department throughout the project

e Engineer of Record (shall be a PE licensed in NH) — Responsible for preparation
of plans and specifications, and generally oversees the design phase of the
project

e Geotechnical Engineer (shall be a PE licensed in NH) — Responsible for
geotechnical engineering during design and construction

e Communications Engineer (shall be familiar with wireless and fiber optic
communications systems) — Responsible for the overall design of the
communications system

e Environmental Manager (shall be familiar with NHDOT and NHDES regulations
and policies relative to construction operations) — Responsible for developing the
Environmental Study, Request for Project Review, and any required
environmental permit applications. If the Environmental Manager is not the
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Certified Wetland Scientist mentioned in Section 2.4, the Contractor shall also
identify the proposed Certified Wetland Scientist.

e Construction Supervisor (or Superintendent) (shall be familiar with NHDOT
Contract Administration and Construction Records) — Generally oversees the
construction phase of the project

o Traffic Control Coordinator (shall be authorized to make adjustments and
decisions related to temporary traffic controls) — Responsible for the traffic control
layout and equipment throughout construction; will be the Turnpike’s first point of
contact for work zone safety throughout construction.

o Public Information Officer (PIO) — Responsible for coordination with the
Department’'s Public Information Officer and responsible for managing the
Contractor’s public involvement program as outlined in Section 5.20.

The Proposal may indicate such other Key Personnel as are appropriate to the
Contractor's Team. In addition to the listed Key Personnel, the team should include
personnel and corporate experience with the following:

e Plan development, particularly for NHDOT;

o Systems Engineering Process;

e Microwave radio communications;

e Single mode fiber optic communications;

e Antenna and tower installation;

e FCC license applications; and

¢ Indicate the quantity of licensed New Hampshire Professional Engineers (PE).
The Department recognizes that some of the Key Personnel roles identified above may
be tasked to one individual. For example, it is possible that the Project Manager will also
be the Public Information Officer. If this is the case, the Contractor shall demonstrate

that the individual has the skills and experience to handle the multiple roles as well as
the ability to manage the multiple roles simultaneously as needed.

The Proposal shall include an organizational chart showing the number and names of
executive and professional personnel, technical support, consultants, etc., who will be
engaged in the work as well as the hierarchy of how they will interrelate, with lines of
responsibility clearly identified. Explain where these personnel will be physically located
during the time they are engaged in the work.

Resumes should be provided for all personnel on the organization chart. Include
education backgrounds, total years of professional experience, and project experience in
similar type of work. Indicate the responsibilities each will have in this project and how
long each has been with each company/organization.
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Project Management and Coordination

Include information detailing the organization’s managerial approach to support this
project, relevant internal process tools that will be utilized during this effort and the
scheduling approach and tools that will be utilized.

Address coordination between differing work locations (the Contractor’s office(s), various
NHDOT offices, etc.), subcontractors, and the project management controls to be used
to ensure proper communications and work flow needed to maintain the project schedule
and budget.

Discuss the Contractor’'s proposed issue escalation process, including the identification
of relevant personnel. This process shall be compliant with the NHDOT Issue Escalation
Process defined in Section 5.25: Design Issues Escalation and Conflict Resolution,
and Section 5.26: Construction Clarification, Conflict Resolution.

Include information detailing the organization’s relevant Quality Assurance/Quality
Control program, specifically the approach to the Quality Management Plan (QMP) and
Construction Quality Control Plan identified in Section 5.21: Quality Management Plan

(QMP).

Discuss the Contractor team’s performance in job safety including the approach to
managing safety requirements, past performance on construction projects, or any
citations by OSHA for safety violations. Discuss the citations, the current status and
outcomes (if available).

3.20.4 Section 4: Work Plan

Describe the work plan for designing and deploying the FEET Corridor ATMS Project.
The work plan shall contain the following five sections:

Technical Approach

Communications Systems Design, Deployment and Licensing
Innovative Aspects/Value Engineering

Phasing of Equipment Turnover to NHDOT

a M wnh e

Project Schedule

Technical Approach

Detail your approach for addressing all Scope of Work requirements described in
Section 2.0: Scope of Work and further described in Section 5.0: General Contract
and Project Requirements. This narrative shall include the Contractor's approach,
following the Systems Engineering Process, to address:

o System Design (Civil and Electronics elements);
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e System Construction and Installation;

e Integration and Acceptance Testing;

e Training;

e Maintenance Activities and continuing Operations and Maintenance access; and

e Security Plan.

Modifications to Section 2.0: Scope of Work are permitted; however, reasons for
changes shall be fully explained. Identify anticipated NHDOT resources (including
NHDOT staff level of effort) required to implement the Work Plan. If more than one
approach is apparent, comment on why this approach is being selected.

Detail your approach for managing construction activities, including construction
engineering and inspection activities, maintenance of traffic (MOT) and system
integration.

NHDOT does not anticipate the need for unique software development within this
procurement. Identify all legal agreements that NHDOT will enter into which involve third
parties for the use or modification of any specialized or proprietary software. NHDOT will
not be responsible for any third party licensing fees until formal acceptance of the FEET
Corridor ATMS.

Communications Subsystem Design, Deployment and Licensing

NHDOT desires to optimize a communications subsystem design that reduces
communications system tower heights and provides communications redundancy.
Potential approaches may include the use of commercial communications towers and
additional (repeater) facilities.

e Provide an overview of the proposed Wireless Communications subsystems
approach including the following:

0 System design;

Network topography;

Network management system;

Line-of-sight transmission path requirements;
Reliability;

Scalability;

Redundancy;

Fault tolerance; and

0O 0O 0O O o 0o o o

Identify any anticipated recurring costs, including licensing, leases, and
utility costs.
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e Provide an overview of the proposed connectivity of the proposed wireless
communications subsystem to the existing and proposed ITS devices.

¢ Provide an overview of the proposed connectivity of the proposed wireless
communications subsystem to the State’s existing fiber optic communications
system.

¢ Provide an overview of the analysis, procedures and process to be utilized to
secure all required FCC licenses required to operate the proposed
Communications Systems.

Innovative Aspects/ Value Engineering Change Proposals by the Contractor

¢ Identify and detail any areas where the Contractor proposes to provide enhanced
functionality or innovative features above that identified in Appendix C: High
Level Design Document.

¢ Identify any additional ITS devices or hardware that the Contractor proposes to
include above and beyond the equipment identified in Appendix F: FEET
Preliminary (30%) Design Plans for the proposed system design and the benefit
of the additional equipment to the overall project.

¢ Identify potential project risks and describe any processes, or systems that the
Contractor will implement that reduce project risk to NHDOT in the areas of
Design, Construction, Operations and Maintenance.

¢ Identify potential project processes, or systems that the Contractor will implement
that reduce projected project duration or provide early turnover of systems to
NHDOT.

¢ Include any innovative aspect/ value engineering cost impacts in the Cost and
Price Analysis identified in Section 3.20.5.

All innovative aspects shall be identified separately as such in the Proposal Submission.

An innovative aspect shall not include revisions to specifications, standards or
established Department policies. Innovation should be limited to Contractor's means
and methods, approach to project, use of new products, new uses for established
products, etc. Modifications to the layout of field equipment included in the plans issued
with the RFP are not considered to be an “innovative aspect”. The price proposal shall
reflect the layout of field equipment included in the plans issued with this RFP.

Phasing of Equipment Turnover to NHDOT

NHDOT desires to bring FEET Corridor ATMS Project ITS devices on-line and in service
as soon as practical, in order to provide effective traffic monitoring and mitigation along
the FEET corridor.

Identify within the project schedule any phasing of ITS field equipment and system
turnover to NHDOT to provide NHDOT with early operational control of ITS equipment
along the FEET corridor. Early operational control is defined as control of subsystems
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prior to System Acceptance. Include any maintenance support services (including
response times) that will be provided to NHDOT to support any field equipment turned
over to NHDOT prior to System Acceptance.

Project Schedule

Provide a proposed project schedule that depicts at what phase the Contractor intends
to build each element/phase of the project. The Contractor's project schedule shall
conform to the requirements of Section 5.18: Project Schedule. Events shall reflect the
elements identified in the proposed technical approach and shall be reflective of the
systems engineering process identified in the RFP Section 2.0: Scope of Work.

The minimum information to be included in the summary Construction Project
Management (CPM) schedule of anticipated major activities, deliverables and
milestones and their associated phasing is as follows:

Table 2: Major Activities/Deliverables/Milestones

ID | ACTIVITIES/DELIVERABLES /MILESTONES
1 Project Kick Off Meeting
2 DLFR Delivery
DLFR Document
Expanded Traceability Matrix
NHDOT Review period for DLFR
Revisions and Final Approval of DLFR
PSD Kickoff Meeting
PSD Development and Delivery
Camera Video
FCC Licensing — Engineering Study
60% Design Plans
Structural Calculations
Communications System Build-out Analysis
Subsystems Diagrams and Documentation
TMC Installation Plans
Subsystem Test Plans
Updated Traceability Matrix
Maintenance Access Plan
Security Plan
Leasing Agreements
Integration Specifications and Documentation
Environmental Study
Historical Resources Request for Project Review (RPR)
Equipment Submittals
NHDOT Review period for PSD Submittals
Revisions and Final Approval of PSD
DSD Kickoff Meeting
DSD Development
FCC Licensing — License Application
100% Ready for Construction Plans

oUW
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ID | ACTIVITIES/DELIVERABLES /MILESTONES
Subsystem Diagrams and Documentation
Final TMC Install Plans

Revised Subsystem Test Plans

Updated Traceability Matrix

Final Field Installation Plans

Construction Site Plans

Updates to ITS Project Architecture
Updated Security Plan

Final Maintenance Access Plan

Final Leasing Agreements

Final Environmental Study

Permit Applications

12 | NHDOT Review Period for DSD Submittals
13 | Revisions and Final Approval of DSD

14 | Equipment /Infrastructure Installation

CCTV Subsystem

DMS Subsystem

MVDS Subsystem

Communications Subsystem

TMC Central Control Subsystem

TMC Workstation Delivery and Set-up; Laptop Delivery
15 | Spare Parts Delivery

16 | Subsystem Testing

Factory Acceptance Tests

Stand-Alone Tests

Subsystem Tests (including testing of RWIS and PCMS)
Central Control Test

Nighttime Test

MVDS Validation Tests

17 | Substantial Completion of Construction

18 | Operational Acceptance Test

19 | System Integration to Statewide ATMS

20 | Integration Central Control Test

21 | Training

22 | Final System Acceptance

23 | 24-Month System Maintenance and Warranty Period

In developing the project schedule, the Contractor shall assume a 17 working day
NHDOT response period for each project submittal.

The Department will not be obligated to reimburse the Contractor for delays in the
estimated Notice-to-Proceed date, NHDOT submittal reviews, or submittal
reviews/approvals from outside entities.

NHDOT anticipates the project duration to be a maximum of eighteen (18) months from
Notice to Proceed to Final System Acceptance. Maintenance activities will extend the
project for a time period of twenty-four (24) months. Depending on NHDOT exercising
the option to extend maintenance and warranty options, the maintenance could be
extended for up to three (3) additional periods of twelve (12) months each.
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3.20.5 Section 5: Cost and Price Analysis

This portion of the proposal shall be bound and sealed separately from the remainder of
the proposal. The FEET Corridor ATMS Project is a Firm Fixed Price contract. Individual
Unit Costs for bid items are to be provided as identified in Appendix E: FEET Corridor
ATMS Project Bid Items.

The Contractor’s price proposal shall include:

e Unit Costs for individual bid items that NHDOT has described in Section 1.8 ITS
and Communications Subsystem Project Elements and Appendix F: FEET
Preliminary Concept (30%) Plan Set.

e Unit Costs for Connection of Existing NHDOT ITS Devices as described in
Section 1.9 Connection of Existing NHDOT ITS Devices.

e Unit Cost for the 24-month mandatory maintenance and warranty period.

e Unit Cost for each of the three subsequent 12-month optional maintenance and
warranty periods.

e Unit Cost for the Optional System Maintenance Training.

e Individual Value Engineering cost reductions detailed in Section 3.20.4 that
NHDOT, at its own discretion, may accept. Identify these items on the Bid Items
Form contained in Appendix E: FEET Corridor ATMS Project Bid Items.

Note that the unit prices contained in each bid item for Sections 1-3 of Appendix E:
FEET Corridor ATMS Project Bid Items shall be all inclusive, but not be limited to:
spectrum licensing, project management, equipment procurement, ancillary equipment,
transport, installation, utilities, temporary traffic control — including police details,
warranty, and delivery of all required project documentation.

Section 4 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
modifications and upgrades to the existing ITS subsystems as indicated in the plans and
RFP.

Section 5 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
design, licensing, equipment procurement, coordination, ancillary equipment, installation,
utilities, and temporary traffic control — including police details necessary to establish a
complete, functional communications system for the project. This communications
system will include both the wireless and fiber optic segments.

Section 6 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
design and engineering fees for the project.

Section 7 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
integration and subsystem testing fees to develop test plans, conduct System
Acceptance Testing as indicated in Section 2.5, integrate the FEET Corridor ATMS into
the New England Compass ATMS, and subsequent Integration Central Control Testing.
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Section 8 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
labor, classroom and hands-on materials, and equipment necessary to conduct the
training as detailed in Section 2.6 Training.

Section 9 of Appendix E: FEET Corridor ATMS Project Bid Items shall include all
labor, tools, equipment, materials, hardware — including replacement equipment, and
expendable items necessary to conduct preventative, routine, and emergency
maintenance and warranty support on the FEET Corridor ATMS. This item shall also
include the cost to provide the spare parts inventory and spare controller inventory as
detailed in Sections 2.7.1.1 and 2.7.1.2.

Contractor payment milestones shall be based on the payment schedule identified in
Table 3: Payment Schedule below. The Contractor may request additional payment
milestones; however, the cumulative payments shall not exceed the amount indicated at
the milestones shown in Table 3.

Table 3: Payment Schedule

SZ}Z Irseﬁ‘étéon ACTIVITIES/DELIVERABLES /MILESTONES PAYMENT SCHEDULE (%)
Project Kick Off Meeting
DLFR Delivery
2.2.2 DLFR Document
2.2.2 Expanded Traceability Matrix
2.2 Revisions and Final Approval of DLFR Cumulative not to exceed 1%
PSD Kickoff Meeting
PSD Development and Delivery
231.1 Camera Video
23.11 FCC Licensing — Engineering Study
23.1.11 60% Design Plans
231.1 Structural Calculations
23.11 Communications System Build-out Analysis
23.11 Subsystems Diagrams and Documentation
231.1 TMC Installation Plans
23.11 Subsystem Test Plans
23.11 Updated Traceability Matrix
231.1 Maintenance Access Plan
23.11 Security Plan
23.1.1 Leasing Agreements
23.11 Integration Specifications and Documentation
23.11 Environmental Study
23.11 Historical Resources Request for Project Review
23.1.1.2 Equipment Submittals
23.1 Revisions and Final Approval of PSD Cumulative not to exceed 12%
DSD Kickoff Meeting
DSD Development
2.3.2.1 FCC Licensing — License Application
2.3.2.1 100% Ready for Construction Plans
2.3.2.1 Subsystem Diagrams and Documentation
23.21 Final TMC Install Plans
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Eggriﬁggon ACTIVITIES/DELIVERABLES /MILESTONES PAYMENT SCHEDULE (%)
2.3.2.1 Revised Subsystem Test Plans
2.3.2.1 Updated Traceability Matrix
23.2.1 Final Field Installation Plans
23.2.1 Construction Site Plans
2.3.2.1 Updates to ITS Project Architecture
2.3.2.1 Updated Security Plan
23.2.1 Final Maintenance Access Plan
2.3.2.1 Final Leasing Agreements
2.3.2.1 Final Environmental Study
2.3.2.1 Permit Applications
2.3.2 Revisions and Final Approval of DSD Cumulative not to exceed 25%
Equipment /Infrastructure Installation
CCTV Subsystem
DMS Subsystem
MVDS Subsystem
Communications Subsystem
TMC Central Control Subsystem
TMC Workstation and Laptop Delivery; Set-up
2.5 Subsystem Testing
2.5A Factory Acceptance Tests
2.5B Stand-Alone Tests Cumulative not to exceed 75%
2.5C Subsystem Tests
(including testing of RWIS and PCMS)
2.5D Central Control Test
2.5E Nighttime Test
2.5F MVDS Validation Tests
2.5G Substantial Completion of Construction Cumulative not to exceed 88%
2.5H Operational Acceptance Test Cumulative not to exceed 90%
2.6 Training
5.34 Integration with Statewide ATMS 3% minimum
2.51 Integration Central Control Testing
2.5 Final System Acceptance Cumulative not to exceed 95%
2.7 System Maintenance and Warranty (2-years) 1/24 monthly payments of unit
cost
2.7.1.1 Spare Parts Delivery 0.5% minimum
2.7.3 Optional System Maintenance Training (1 week) Firm Fixed Price
2.7.4 Year Three (3) Maintenance 1/12 monthly payments
2.7.4 Year Four (4) Maintenance 1/12 monthly payments
2.7.4 Year Five (5) Maintenance 1/12 monthly payments

3.20.6 Section 6: Appendix

Any supplemental information thought to be relevant, but not applicable to the
enumerated categories, shall be provided within the Appendix to the proposal. The
Proposal Appendix shall be a maximum of 50 pages.

NHDOT may, at their discretion, consider this information in the response evaluation.
The Appendix shall not count toward the 70 page proposal response limit.
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In addition, the Contractor shall provide a general specification sheet for each piece of
major equipment proposed in the Work Plan, including all ITS devices and
Communications Equipment. These specifications sheets will not count towards the 50
page Appendix page limit.

4.0 SELECTION PROCESS AND EVALUATION CRITERIA
4.1 CRITERIA FOR SELECTION

All proposals received from Contractors will be reviewed and evaluated by a committee of
gualified personnel. The committee will recommend for selection the proposal which most
closely meets the requirements of the RFP and satisfies NHDOT needs.

The Department will use a scoring scale of 100 points, which shall be applied to the proposal
solution as a whole. Points will be distributed among five (5) factors: Project Need, Corporate
Quialifications, Management Summary, Work Plan, and Cost Proposal.

The following areas of consideration will be used in making the selection. Refer to Section
3.20: Proposal Organization for detailed descriptions of the requirements for each of these
selection criteria.

Table 4: Proposal Categories and Points

CATEGORIES POINTS
TECHNICAL PROPOSAL with the following potential 70
maximum scores for each Technical Proposal Category
Project Need 5
Corporate Qualifications: 10
Previous Experience
Management Summary: 20

Key Personnel

Project Management and Coordination
Work Plan: 35

Technical Approach

Communication Systems

Innovation and Value Engineering

Ability to Meet Project Schedule

System Maintenance and Warranty Approach

COST PROPOSAL POTENTIAL MAXIMUM POINTS 30

TOTAL POTENTIAL MAXIMUM POINTS AWARDED 100
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Some or all of the Contractors may be invited for an interview/presentation to clarify and
expound upon information provided in the written Proposals.

4.2 RIGHTS OF THE DEPARTMENT IN EVALUATING PROPOSALS
The Department reserves the right to:

e Consider any source of information in evaluating Proposals;

¢ Omit any planned evaluation step if, in the Department’s view, elimination of the
evaluation step is in the best interest of the State for the proposal review;

e At its sole discretion, reject any and all Proposals at any time; and
e Open Contract discussions with the second highest scoring Contractor, if the

Department is unable to reach an agreement on Contract terms with the highest
scoring Contractor.

4.3 PLANNED EVALUATION STEPS
The Department plans to use the following process:

Initial screening;
Preliminary evaluation of the Proposals with reference and background checks;

Oral interviews and

AP O PRE

Final evaluation of Proposals.
4.3.1 |Initial Screening

The Department will conduct an initial screening step to verify the Contractor’s
compliance with submission requirements and to confirm that the Proposal satisfies the
following:

e The Proposal is date and time stamped as received by the Department before
the deadline.

e Submission requirements are addressed in Section 3.0: Submission
Requirements.

¢ Minimum standards are met as defined in Section 3.18: Minimum Standards for
Proposal Consideration.

e Agreement to the State of New Hampshire Terms and Conditions, Contract and
Project Requirements and the provisions as defined in the RFP without
exception.

A Proposal that fails to satisfy either submission requirements or minimum standards
may be rejected without further consideration.
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4.3.2 Preliminary Evaluation of Proposals and Reference and Background
Checks

The Department has established an evaluation team comprised of members of the
Bureaus of Highway Design, Bureau of Turnpikes, Department of Information
Technology and the Bureau of Transportation Systems Management and Operations
(TSMO) to evaluate proposals, conduct reference checks, and conduct background
checks as required. Additional information about background checks may be found in
Sections 5.4 and 5.7.

4.3.3 Oral Interviews

The Department may request Contractors to make an oral presentation of their Proposal
and/or make available for oral presentations/interviews the Key Personnel proposed for
the project. A structured agenda will be used for oral interviews to ensure standard
coverage of each invited Contractor. Information gained from these oral interviews will
be used to refine scores assigned from the initial review of the Proposals.

4.3.4 Final Evaluation

The Department will conduct final evaluations as a culmination of the entire process of
reviewing Contractor Proposals and information gathering. The final evaluation may
include any or all information gathered from the Proposal review, background and
reference checks and oral interviews. It is the Department’s intent to offer a contract to
the Contractor with the highest overall scores.

4.4 PROPOSAL EVALUATIONS

The Department will select a Contractor based upon the criteria and standards contained in this
RFP and from applying the weightings in this section. Oral interviews and reference checks will
be used to refine and finalize preliminary scores.

4.4.1 Calculation of Technical Scores

In the Technical Evaluation Contractors will be evaluated based on the criteria outlined
in the following sections. Evaluator scores based on the potential maximum of 70 points
will be added together for a Technical point total for each Contractor and then the
Technical points will be divided by the number of evaluators to determine the Technical
Score for each Contractor.

The minimum acceptable Technical Score will be fifty (50) points out the possible total of
70 points. Any proposals that do not receive a Technical Score of fifty (50) or higher will
be removed from further consideration and the corresponding Price Proposal will not be
opened.

4.4.2 Scoring of the Proposed FEET Corridor ATMS System Design and
Technical Approach
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The FEET Corridor ATMS System Design and Technical Approach evaluation will focus

on:

443

Design of the System/Solution to meet the specified requirements: including the
documentation of the proposed System Design and approach to work;
demonstration of a logical and thorough approach to design and development;
and thoroughness in addressing System requirements.

System Performance and Reliability: Proposed system performance and actual
documented performance of installed systems on similar projects; and where,
applicable use of components and systems proven in operation on other projects.

Evidence of willingness to exceed project requirements.

Ability to work and perform in a multi-solution, multi-contractor environment such
as the NHDOT Turnpike environment and to cooperate with other contractors in
the development and implementation of necessary system interfaces.

Scoring of Contractor’'s Communication System Design, Deployment and

Licensing

When evaluating the Contractor's Communication System, the evaluation will focus on:

4.4.4

Design of the communications system using both wireless and fiber optic
communications media.

Ability to work with and integrate legacy equipment into the Contractor’'s
proposed solution.

System Capacity: Has the Contractor demonstrated that their proposed solution
will work for the proposed equipment and all expansion as indicated in the FEET
Deployment Plan? Is there evidence that the system is designed to grow with
future device deployments?

Understanding of the FCC licensing requirements for wireless communications.

Scoring of Contractor’s Innovations and Value Engineering

When evaluating the Contractor’s Innovations and Value Engineering, the evaluation will
focus on:

Department’s interest in the innovations that the Contractor presents.
Department’s estimated value of the Value Engineering alternative(s).

Ability to maximize the number of devices that can be deployed as part of this
project, to include additional devices shown in the Deployment Plan but not
currently included in this RFP.

Innovations that improve the longevity or simplify the maintenance of the
proposed equipment.
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Scoring of Contractor’s Ability to Execute and Meet the Project Schedule

When evaluating the Contractors’ Ability to Execute and Meet the Project Schedule the
evaluation will focus on:

4.4.6

Demonstration of ability to meet or exceed the scheduling requirements of the
Project.

Demonstration of ability to implement the System safely and with a minimum
disruption to the traveling public.

Contractors shall present a feasible and comprehensive Project Plan that
addresses the program requirements within the prescribed timeframe. Focus
shall be on:

o Demonstration of plan for coordination with the civil site contractor.
0 Logic, clarity and specificity of work plan.

0 Logical approach to Project phasing and transition.

Scoring of Contractor’s System Maintenance and Warranty

When evaluating the Contractor's System Maintenance and Warranty Approach the
evaluation will center on:

Demonstration of ability to meet or exceed all maintenance services and
warranty requirements as specified in Section 2.7 System Maintenance and
Warranty.

Demonstration of innovation in the approach to Maintenance will be evaluated.
Innovation means providing materials, operating efficiencies, and equipment that
will reduce the long-term Maintenance and operating expenses of the Project and
enhance System performance and equipment component life.

Maintenance Coordination — Demonstrated ability and willingness to maintain
Contractor’'s System and to coordinate the delivery of maintenance services in a
manner that benefits the Agency.

Demonstrated serviceability of components and the overall System.
Serviceability is defined as the ease with which maintainers can remove, replace
and repair components with a goal of minimizing maintenance of traffic
requirements, System and component downtime and resultant costs and to
maintain and monitor the System and allow the Agency to monitor and potentially
maintain the System in a manner that benefits the Agency.

4.4.7 Scoring of Contractor's Qualification, Project Team, Capabilities and
References

When evaluating the Contractor’s Qualification, Project Team, Capabilities and
References the evaluation will center on:
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o Evidence of experience with projects (including design, implementation, and
maintenance) of similar size and nature.

e Evidence of commitment of key members on this Project relative to other
commitments and the local presence commitment.

o Demonstrated relevant experience of the project manager, task managers and
other key personnel.

e Comparability of key personnel role in example projects provided to their role on
this Project.

e Positive references based on reference checks and subsequent follow-up by the
Department.

e Experience, technical competence and role of Subcontractors, including but not
limited to Subcontractors’ prior working relationships with the Contractor.

4.4.8 Calculation of the Price Proposal Score

The Contractor's Price Proposal will be allocated a maximum potential score of 30
points. The Department will consider the costs of the system design, construction and
the subsequent twenty—four month maintenance costs, as well as the value of the Value
Engineering Cost Reductions identified in Appendix E: FEET Corridor ATMS Project
Bid Items. The basis for the Price Proposal evaluation will be the Total Project Costs
from the Price Proposal consisting of all bid items with the exception of the optional
items:

¢ Value Engineering Cost Reductions (Options 1-3)
e Optional One Week System Maintenance Training
¢ Year Three Maintenance and Warranty Support

e Year Four Maintenance and Warranty Support

e Year Five Maintenance and Warranty Support

Cost information required in a Proposal is intended to provide a sound basis for
comparing costs.

The following formula will be used to assign points for costs:

Contractor’s Price Score =
(Lowest Proposed Price / Contractor’s Total Project Costs) x 30
(rounded to the nearest 0.5 points)

For the purpose of use of this formula, the lowest proposed price is defined as the lowest
price proposed by a Contractor who has scored 50 or higher on the Technical Score.
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4.5 CONTRACTOR SELECTION

Each Proposal will be evaluated and considered with regard to the services and equipment
proposed, qualifications of the Contractor and any Subcontractors, experience and qualifications
of proposed personnel and cost to construct.

The Department will issue an Intent to Award letter to a Contractor based on these evaluations.
Should the Department be unable to reach agreement with the Contractor after 60 days of
negotiations during Contract discussions, the Department may then undertake Contract
discussions with the second preferred Contractor, and so on. Such discussions may continue at
the sole option of the Department, until an agreement is reached, or all proposals are rejected.

5.0 GENERAL CONTRACT AND PROJECT REQUIREMENTS

5.1 STATE OF NEW HAMPSHIRE TERMS AND CONDITIONS AND CONTRACT AND
PROJECT REQUIREMENTS

The Contract requirements set forth in Section 5.0: General Contract and Project
Requirements, herein and Appendix D: State of New Hampshire Terms and Conditions will
constitute the basis for any contract resulting from this RFP.

5.2 STATE CONTRACTS

The State of New Hampshire reserves the right to use, wherever possible, existing statewide
software and hardware contracts to acquire supporting software and hardware.

5.3 CONTRACTOR RESPONSIBILITIES

The Contractor shall be solely responsible for meeting all requirements and terms and
conditions specified in this RFP, the Contractor's Proposal, and any resulting contract,
regardless of whether or not it proposes to use any Subcontractor.

The Contractor may subcontract services subject to the RFP, including but not limited to, the
terms and conditions in Section 5.0: General Contract and Project Requirements herein.
The Contractor shall submit with its Proposal all information and documentation relating to the
Subcontractors necessary to fully respond to the RFP, which shall include terms and conditions
consistent with this RFP. The Department will consider the Contractor to be the sole point of
contact with regard to all contractual matters, including payment of any and all charges resulting
from any Contract.

5.4 CONTRACTOR’S PROJECT OFFICE AND STAFF

In the Proposal, the Contractor shall identify the location of the Contractor's design and
construction project offices (which may be the same site).
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In the Proposal, the Contractor shall assign proposed staff in accordance with the Schedule,
and the requirements and Deliverables of Appendix C: High Level Design Document.

Any changes to the Contractor’s staff, including the use of Subcontractors, after the submittal of
the Proposal shall be submitted in writing to the FEET Corridor ATMS Project Manager and
shall be subject to Department approval. Replacement staff shall have comparable or greater
skills with regard to performance of the work as the staff being replaced and be subject to the
provisions of this RFP and any resulting Contract. Department approvals for changes to the
Contractor’s staff, including Subcontractors, will not be unreasonably withheld.

Notwithstanding any provision in this RFP, or any resulting Contract to the contrary, the
Department shall have the option to terminate the Contract, at its discretion, if the Department is
dissatisfied with the Contractor’s staffing. The Department reserves the right to require removal
or reassignment of the Contractor’s staff if found unacceptable to the Department.

The Department may conduct reference and background checks on the Contractor’s staff. The
Department reserves the right to reject the Contractor’'s staff as a result of such reference
checks.

5.4.1 Contractor’s Project Manager

In the Proposal, the Contractor shall assign and identify a Project Manager and other
Key Personnel.

The Project Manager shall have full authority to make binding decisions under the
Contract, and shall function as the Contractor’s representative for all administrative and
management matters. The Project Manager shall be available to promptly respond
during normal working hours within two (2) hours to inquiries from the Department, and
be at a Project Site as needed. The Project Manager shall use his or her best efforts on
the Project. The Project Manager shall be qualified to perform the obligations required
of the position under the Contract.

The Contractor's selection of a Project Manager will be subject to the prior written
approval of the FEET Corridor ATMS Project Manager. The approval process may
include, at the Department’'s discretion, review of the proposed Project Manager's
resume and qualifications, reference and background checks, and an interview. The
Department reserves the right to require removal or reassignment of a Project Manager
found unacceptable to the Department.

Any changes of the Project Manager shall require prior written justification submitted by
the Contractor, and prior written approval of the FEET Corridor ATMS Project Manager.
Department approvals for replacement of the Project Manager will not be unreasonably
withheld. The replacement Project Manager shall have comparable or greater skills than
the Project Manager being replaced, and subject to the provisions of this RFP and any
resulting Contract.

5.4.2 Contractor’s Key Personnel
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In the Proposal, the Contractor shall assign and identify “Key Personnel” (Project
Manager and key Project Staff). Any changes to the Contractor’s Project Staff shall
require the prior written justification submitted by the Contractor, and prior written
approval of the FEET Corridor ATMS Project Manager. Department approvals for
changes in the Project Staff will not be unreasonably withheld. Replacement Project
Staff shall have comparable or greater skills with regard to performance of the Project as
the staff being replaced and subject to the provisions of this RFP and any resulting
Contract.

5.5 WORK PLAN/PROJECT SCHEDULE

The Contractor shall submit a proposed Work Plan in the Proposal. This Work Plan shall
constitute the initial Work Plan for the Contract, which shall include, without limitation, a detailed
description of the schedule, tasks, deliverables, critical events, task dependencies, and payment
schedule, prior to approval of the Contract (based upon the submitted schedule/work plan
identified in Section 3.20.4: Section 4: Work Plan). In the event of failure of the parties to
agree upon the initial Work Plan and/or of the Department to approve the initial Work Plan, the
Department, at its sole discretion, may invoke its right to reject the Contractor and discontinue
the execution of the Contract, as applicable. Neither party shall be liable to the other for
termination due to the failure to agree upon a Work Plan prior to a Contract effective date.

The Contractor shall update the Work Plan as necessary, no less than every month, to
accurately reflect the status of the Project schedule, tasks, deliverables, critical events, task
dependencies, and payment schedule. Any updates to the Work Plan shall require prior written
approval from the FEET Corridor ATMS Project Manager. Unless otherwise agreed in writing
by the Department, changes to the Work Plan shall not relieve the Contractor from liability to the
State for any damages resulting from the Contractor’s failure to perform its obligations under the
Contract, including without limitation, in accordance with the schedule.

In the event of a delay in the schedule, the Contractor shall immediately notify the FEET
Corridor ATMS Project Manager in writing. The written notification will identify the nature of the
delay, i.e., specific actions or inactions of the Contractor or Department causing the problem; its
estimated duration period to reconciliation; specific actions that need to be taken to correct the
problem; and the expected schedule impact on the Project. In the event that additional time is
required by the Contractor to correct deficiencies, the Schedule shall not change unless
previously agreed to in writing by the Department. In the event of a delay in the Schedule that is
not the fault of the Contractor, the Schedule shall automatically extend on a day-to-day basis to
the extent that the delay is not the result of the Contractor not fulfilling its obligations under the
Contract.

Liquidated damages shall apply to this contract in accordance with Section 100 of the New
Hampshire Department of Transportation Standard Specifications for Road and Bridge
Construction which are incorporated by reference and available at
http://www.nh.gov/dot/business/engineers.htm.
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5.6 INSURANCE AND RISK MANAGEMENT

Prior to Contract award the Contractor shall indicate methods of complying with the liability and
insurance requirements of the State of New Hampshire Terms and Conditions.

5.7 NHDOT TRANSPORTATION MANAGEMENT CENTER (TMC)/ NHDOS INCIDENT
PLANNING & OPERATIONS CENTER (IPOC) FACILITIES ACTIVITIES

The Contractor will be required to submit to security measures for access to the NHDOT TMC to
conduct the FEET Corridor ATMS Project installation and acceptance testing in a manner that
minimizes disruption to operations.

NHDOT Escort

The Contractor and any Subcontractor will require a NHDOT TMC escort for all on-site (TMC)
activities. The escort will arrange access to the facility through the New Hampshire Department
of Safety (NHDOS) and monitor contractor activities for each entry to the TMC workspace.
NHDOT will provide this escort at no fee to the Contractor for activities that will occur during
normal business hours (defined as 8:15 am to 4:15 pm Monday-Friday, non-holidays). The
Contractor will provide as much advanced notice as feasible but in no case shall notice be
served less than two business days to the TSMO Project Manager for the provisioning of an
escort. This notification shall include the following information:

o Description of proposed work activity
¢ Identification of the proposed activity start/stop times
¢ Identification of all personnel involved in the proposed activity

For activities that will occur outside of normal business hours, the Contractor will provide not
less than four business days notification to NHDOT for the provisioning of an escort. The
notification will include the information defined for the normal business hours escort as well as a
justification for conducting this activity outside of normal business hours.

NHDOT reserves the right to deny an escort or deny facility access to the Contractor / project
Subcontractors due to staff availability or disruption of NHDOS Operations. The Contractor shall
not be compensated by NHDOT for any interruption of activities due to staff availability or
disruption of NHDOS Operations.

NHDOS Operations at the Incident Planning & Operations Center (IPOC)

All on-site activities of the Contractor and any Subcontractor shall be performed in a manner
that minimizes disruption to NHDOS Operations. The Contractor Project Manager will be
required to submit a detailed work plan to NHDOT for approval detailing how the Contractor
proposes to conduct activities that may have a significant impact on NHDOS Operations.
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The work plan shall be submitted no less than fourteen (14) calendar days prior to the initiation
of activities. NHDOT reserves the right to modify the work plan and/or deny facility access to the
Contractor/project Subcontractors due to disruption of NHDOS Operations. NHDOT reserves
the right to direct the Contractor/project Subcontractors to cease work activities due to an
unforeseen disruption of NHDOS Operations. The Contractor shall not be compensated by the
NHDOT for the modification of work plans, failure to allow facility access, or ceasing of work
activities.

Criminal Record Request

All personnel (Contractor and any Subcontractors) who will participate in any TMC on-site
activities will be required to submit to a Criminal Record Request or “background check”. The
results of this check for each person requiring on-site access shall be submitted by the
Contractor Project Manager to the TSMO Project Manager for approval no less than fourteen
(14) calendar days prior to any scheduled or unscheduled on-site activities.

NHDOT reserves the right to deny facility access to the Contractor/project Subcontractor
personnel based on the results of the background check or changes to the criminal record of
Contractor personnel. The Contractor shall not file a claim against the NHDOT for failure to
provide facility access.

Information and application forms for a Criminal Record Request are available on the NHDOS
website:

http://www.state.nh.us/safety/divisions/nhsp/ssb/crimrecords/

The New Hampshire Department of Safety contact for a background check is:
New Hampshire Department of Safety
DIVISION OF STATE POLICE
Support Services Bureau
Criminal Records Unit
33 Hazen Drive, Concord, NH 03305
Open Monday-Friday; 8:15 am to 4:15 pm

An applicant shall have the following documents for the Criminal Record Request: Photo ID
(current driver’s license, non-driver’'s license, or passport); a completed Criminal Record
Release Authorization Form (Sections 1 and 2); and the required payment.

The NHDOT reserves the right to suspend the activities of the identified Contractor employees
until the required security clearance is obtained. All costs associated with the acquisition of a
security clearance shall be assumed by the Contractor.

5.8 CONSTRUCTION COORDINATION
During the construction phase of the FEET Corridor ATMS Project, Contractor will be asked to
coordinate their efforts with other planned NHDOT projects that are currently under design and

may also be under construction during the construction phase of the FEET Corridor ATMS
Project. These existing projects include, but are not limited to, open road tolling (ORT)
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conversion, rest area plaza reconstruction, roadway maintenance work, bridge rehabilitation or
reconstruction of FEET structures, bridge rehabilitation or reconstruction of structures over
FEET, full bridge replacements, highway realignment and reconstruction, road resurfacing, and
signal construction.

NHDOT reserves the right to direct the Contractor/project Subcontractors to cease or alter work
activities due to construction activity conflicts. The Contractor shall not be compensated by the
NHDOT for the modification of work plans or cessation of activities.

Several of the proposed equipment locations for the FEET Corridor ATMS Project are within the
limits for existing or proposed NHDOT and Turnpike construction projects. Several of these
projects will create significant changes to the existing conditions along FEET. Therefore, work
within these project areas shall be coordinated with the NHDOT Project Manager during design
and throughout construction. The following list includes most of the major projects that will be
active from Fall 2015 through Summer 2017. This list may not be all inclusive and it will be the
Contractor’s responsibility to determine if additional projects are created during the term of this
contract. Points of contact for these projects will be made available to the Contractor as
needed.

e Manchester 14966 — I-293 Exit 4 Interchange, Replacement of Five Red List Bridges

¢ Nashua-Merrimack-Bedford 13761 — FEET Widening, Exit 8 to [-293/NH 101
Interchange

e Bedford-Merrimack 16100 — Open Road Tolling at Bedford Toll Plaza

e Hooksett 29494 — 1-93 Hooksett Toll Plaza Access Road over Ramp C Bridge Deck
Replacement

e FEET Annual Maintenance Program Projects
5.9 INITIATION OF THE MAINTENANCE AND WARRANTY SUPPORT PERIOD

Promptly after Final System Acceptance, the Contractor shall submit a request to NHDOT for
initiation of the System Maintenance and Warranty Support Period. Upon written authorization
with a specific start date indicated, the payment of any monies due the Contractor for
substantial completion of the work identified in the Project Scope of Work shall be authorized.

The Contractor shall initiate the System Maintenance and Warranty efforts detailed in Section
2.7.1: System Maintenance and Section 2.7.2: System Warranty Support of this RFP. The
System Maintenance and Warranty Support Periods shall extend for twenty-four months, unless
NHDOT initiates the extended Maintenance and/or Warranty Support efforts identified in the
RFP. NHDOT may initiate the additional maintenance training option detailed in Section 2.6.3:
Optional Maintenance Training of NHDOT Personnel.

NHDOT will release the Performance Bond at the initiation of the Maintenance and Warranty
Period.
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5.10 SYSTEM WARRANTY

The Contractor shall warrant that the System shall operate and conform to the specifications,
terms, and requirements of the Contract, including but not limited to all subsystem elements,
i.e., the hardware, firmware, software, communications, and any interfaces.

5.10.1 Software

The Contractor shall warrant that the Software, including but not limited to the individual
modules or functions furnished under the Contract, is properly functioning for all
equipment within the System, compliant with the requirements of the Contract, and will
operate in accordance with the specifications. The State of New Hampshire shall be the
registered licensee of all software procured for execution of the Project. The Contractor
shall provide software upgrade protection for the duration of the warranty and
maintenance period.

5.10.2 Licenses

The Contractor shall warrant that the licenses for non-software products, including but
not limited to the Milestone licenses for CCTV equipment, are up to date and registered
to the State of New Hampshire. If any licenses expire or become obsolete through
upgrades, the Contractor shall update and upgrade all pertinent licenses.

5.10.3 Non-Infringement

The Contractor shall warrant that it has good title or license to, or the right to allow the
Department to use, all services, equipment, and software provided under the Contract,
and that such services, equipment, and software do not violate or infringe any patent,
trademark, copyright, trade name or other intellectual property rights or misappropriate a
trade secret of any third party.

5.10.4 Viruses; Destructive Programming

The Contractor shall warrant that the software will not contain any viruses, destructive
programming, or mechanisms designed to disrupt the performance of the software in
accordance with the specifications.

5.10.5 Compatibility

The Contractor shall warrant that all subsystem components, including but not limited to
the individual modules or functions, including any replacement or upgraded subsystem
components provided by the Contractor to correct deficiencies, or as an enhancement
for any system or device, shall operate with the rest of the System and software without
loss of any functionality. All ITS devices provided shall be interoperable and compatible
with the NHDOT New England Compass ATMS software provided by SwRI using
compatible NTCIP standards.
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5.10.6 Services

The Contractor shall warrant that all services to be provided under the Contract will be
provided in a professional manner in accordance with industry standards and that
services will comply with professional performance standards.

5.11 STRUCTURES PLANS

Existing structure plans are available from the Bureau of Bridge Maintenance upon request.
Design of new structures for this project shall be governed by the manuals indicated in Section
1.6: Additional Documents and Reference Materials.

5.12 GENERAL CIVIL PLANS

All plans are to be prepared in accordance with the Department's Design Standards,
Department’s Standard Specifications, Department’s Highway Design Manual, Department’s
Utility Accommodation Manual, other Department standards, policies, procedures, directions
from NHDOT, and all incorporated herein and also available at DOT offices, etc. Refer to
Section 1.6: Additional Documents and Reference Materials.

All plans shall be accurate, legible, and complete in design, drawn to 50 scale as directed by the
Department, and furnished in reproducible form.

The plans are site specific and intended to reflect the near-final design of ITS systems with all
appurtenances. The plans shall reflect all existing detail, especially existing drainage and
existing utilities. Known utilities within the project area are indicated in Appendix B-2.

All site plans shall contain erosion- and sedimentation-control features, other structures, right-of-
way lines (existing and proposed), curbing, pavement layout, guardrail, final template plotted for
a 200 foot distance upstream and downstream of each site location, any access management
requirements and access path cross-sections necessary for access to sites, traffic control plans
with construction phasing, drive locations, clearing-and-grubbing limits, and lighting and signal
conduit. Operations and maintenance access roadways shall be a 10-foot wide gravel pathway,
level, and adjacent to the ITS device or equipment that requires the access roadway.

Existing record plans may be obtained from NHDOT's GIS Project Viewer, available at
http://gis.dot.nh.gov/projectviewer/. Contractor shall supplement this information with field
investigations and Dig Safe reviews (see Section 2.4 for additional details).

5.13 RIGHT OF WAY/UTILITY COORDINATION

The Department has determined that there are project solutions that do not require the
acquisition of Right of Way (ROW). If the Contractor’s concept requires the acquisition of ROW,
the Contractor shall be responsible for all legal and financial obligations necessitated by their
concept. The Right of Way acquisition process shall adhere to the principles under State and
Federal Laws and Regulations, with specific reference to 23 CFR part 710 and 49 CFR part 24,

70


http://gis.dot.nh.gov/projectviewer/

State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

which may be accessed via the web site: http://www.fhwa.dot.gov as well as the current edition
of the NHDOT Right of Way Manual.

As indicated in Section 2.3.1: Preliminary System Design, the Contractor shall be responsible
for coordinating activities with local utilities. This coordination shall include meeting all local
utility company requirements for utility service connections. The Contractor shall be responsible
for all utility costs, including the cost associated with initiating utility service, and monthly costs
until final system acceptance. Following final acceptance, the Contractor may work with the
utility service provider to turn over the monthly billing for utility service to the TSMO Project
Manager.

5.14 GEOTECHNICAL SERVICES

The Contractor will be responsible for identifying and performing all geotechnical investigations,
analyses, design and constructability assessments dictated by the project needs. Design and
analysis methods, construction control, quality assurance, and documentation shall be in
accordance with the standard of practice, as supported by the Department's standard
specifications, applicable AASHTO codes, and FHWA design manuals for the selected
foundation system, and other sources as appropriate. The Contractor shall include a
Geotechnical Engineer to provide geotechnical exploration, design and construction services.
The Geotechnical Engineer shall have experience on device and sign structure foundations and
installations, antenna tower construction, communications equipment infrastructure installation
and highway construction standards.

The Contractor shall be responsible to perform the following:

o Evaluate existing subsurface information included within this proposal, and conduct
additional explorations and testing as needed, to design and construct the selected
foundation system and roadway. A minimum of one test boring per structure foundation
(CCTV, overhead DMS, and stand-alone MVDS) shall be conducted to a depth sufficient
to properly sample and characterize the soil/rock conditions around and below the
foundation’s zone of influence. The Geotechnical Engineer shall be on site for all test
borings conducted by the Contractor. The Contractor's recommended sampling and
testing plan shall be submitted at least ten (10) working days in advance of the
exploration.

e The evaluation of the subsurface conditions shall be the full responsibility of the
Contractor, and shall be sufficiently thorough to ensure that all geotechnical related
aspects of the project are covered. The Contractor shall access subsurface exploration
or field-testing locations through State-owned Right-of-Way unless the Contractor makes
their own arrangements with private landowners for access through private property.
Subsurface explorations and field testing shall be conducted with proper traffic control
devices in place, as needed according to the Manual of Uniform Traffic Control Devices
(MUTCD) and Department standards, and the work shall be conducted in compliance
with Dig Safe and environmental regulations

¢ Foundation systems that could be evaluated by the Contractor might include, but are not
limited to, the following systems: spread footings, spread footings with ground
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improvements, driven pile foundations with various pile types, drilled shafts, and drilled
mini-piles.

Provide to the Department geotechnical calculations, computer analysis results,
laboratory and field test results, and subsurface information in accordance with the
standard of practice that demonstrate the design basis of the selected foundation
system, and the ability of the foundation to meet the performance criteria for the
structure.

Select the foundation construction method and provide construction control and
documentation in accordance with the standard of practice. Where applicable,
construction control and performance testing shall also be supported by geotechnical
instrumentation. All field personnel responsible for construction control shall have
experience with the foundation system that is selected, and shall report directly to the
Geotechnical Engineer.

For drilled shaft or mini-pile foundations, the Contractor shall prepare appropriate
contract specifications outlining the Contractor qualifications and all foundation-specific
construction requirements. The contract specifications shall be based on the Bureau of
Materials and Research sample Section 509 special provision.

All drilled shafts with a nominal depth of 12 feet or greater shall include crosshole sonic
logging (CSL) testing in accordance with the sample Section 509 special provision.
Where CSL testing is required, the Contractor shall incorporate four (4) access tubes
using Schedule 40 steel pipe. The pipes shall be fitted with watertight caps at the top
and bottom and be installed inside of and secured to the reinforcement cage vertical and
parallel. For additional CSL testing requirements, see the sample Section 509 special
provision. The Contractor shall notify the Department not less than three working days
prior to conducting CSL testing to allow the Department to observe and/or conduct
independent CSL testing.

Prior to initiating any foundation construction or directional drilling, provide the
Department with an Installation Plan that provides a complete description of the methods
for construction and quality assurance, equipment, and all Subcontractors that will be
involved in the foundation or directional drilling construction.

The Geotechnical Engineer shall provide the Department with daily reports for each day
of foundation and directional drilling construction, including the results of all foundation
testing for that day, a description of any changes in the Installation Plan that were
required, and all quality assurance testing for that day. At the completion of the
foundation construction, provide a summary of the foundation construction and testing,
which certifies that the foundation meets the project design requirements and criteria. At
the completion of each directionally drilled conduit installation, provide a summary of the
construction, indicating the location and depth of the conduit, including any changes to
the intended conduit path.
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5.15 ENVIRONMENTAL REQUIREMENTS
5.15.1 Storm Water Pollution Prevention Plan (SWPPP)

The Contractor shall prepare a Storm Water Pollution Prevention Plan (SWPPP), if
required, in accordance with the EPA’s National Pollutant Discharge Elimination System
(NPDES) Construction General Permit (CGP). The CGP also requires the preparation
and implementation of a SWPPP in accordance with the aforementioned statutes and
regulations. The SWPPP will include the CGP conditions and detailed descriptions of
controls of erosion and sedimentation to be implemented during construction. It is the
responsibility of the Contractor to prepare the SWPPP to meet the requirements of the
most recently issued CGP. The Contractor shall refer to the NHDOT Environmental
Checklist found in Appendix B-6.

Detailed limits of the erosion control items shall be shown on the roadway plan sheets.
This plan shall be submitted along with the Contractor’s certification not less than 15
calendar days prior to beginning construction activities. The Notice of Intent (NOI) and
Notice of Termination (NOT) shall also be submitted by the Contractor to the EPA with a
copy sent to the Department.

The SWPPP shall be prepared in accordance with Section 107 of the NH Standard
Specifications and all other State and Federal environmental regulations. The SWPPP
documentation shall be submitted to the NHDOT and the New Hampshire Department of
Environmental Services (NHDES) for review, comment, and concurrence only. The
Contractor shall be the Approval Authority for the SWPPP and shall be fully responsible
for the development, implementation, and monitoring of the SWPPP throughout
construction.

5.15.2 Permits

All impacts within the jurisdiction of NHDES shall be addressed by submission of an
applicable wetlands permit(s). Application and approval for the additional permit,
including all costs associated with additional conditions, is the responsibility of the
Contractor.

Any Wetland Dredge and Fill, Shoreland, or Alteration of Terrain permitting shall be
prepared in accordance with NHDES specific regulations. Preparation of additional
permit packages will be the responsibility of the Contractor. If any Agency rejects or
denies the permit application, it is the Contractor's responsibility to make whatever
changes are necessary to achieve an approved permit or modify the plans such that the
permit application is no longer required.

The Contractor will be required to pay all permit fees. Any fines levied by permitting
agencies shall be the responsibility of the Contractor.
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5.15.3 Soil and Groundwater Contamination

The Contractor is responsible for verifying that there is no soil or groundwater
contamination present at any of the project sites prior to construction. In the event that
suspected contaminated soil, groundwater, or other media are encountered during work
based on visual, olfactory, or other evidence, the Contractor shall stop work in the
vicinity of the suspect material and shall notify the TSMO Project Manager immediately
so that the appropriate testing and subsequent action can be taken.

5.16 ENVIRONMENTAL SERVICES/MITIGATION

The Contractor will be responsible for preparing designs and proposing construction methods
that are in accordance with all permits. If alterations to the permit are required, a submission
shall be made to NHDOT prior to submitting to the appropriate permitting agency. The
Contractor shall be responsible for making all changes to the application as required by the
permitting agencies. The Contractor will be responsible for any additional permit fees. All
permits will be acquired prior to commencing any construction. Delays due to incomplete permit
packages, agency rejection, agency denials, agency processing time, or any permit violations,
will be the responsibility of the Contractor, and will not be considered sufficient reason for time
extension.

5.17 VERIFICATION OF EXISTING AND PLANNED CONDITIONS

The Contractor shall be responsible for verification of existing conditions and anticipated
construction activities, including research of all existing Department records and other
information.

By execution of the contract, the Contractor specifically acknowledges and agrees that the
Contractor is contracting and being compensated for performing adequate investigations of
existing site conditions sufficient to support the design developed by the Contractor and that any
information being provided by the Department is merely to assist the Contractor in completing
adequate site investigations. Notwithstanding any other provision in the Contract Documents to
the contrary, no additional compensation will be paid in the event of any inaccuracies in the
conceptual design and preliminary information.

5.18 PROJECT SCHEDULE

The Contractor shall submit a CPM project schedule in accordance with Article 108.03 of the
NH Standard Specifications. The proposed schedule shall allow 17 working days for
Department review of complete design submittals. The Contractor shall track progress of the
schedule, on a monthly basis identifying critical needs to future progress and outstanding issues
affecting the schedule. Revisions to the project schedule will require approval by NHDOT.
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5.19 MEETINGS AND PROGRESS REPORTING
The Contractor shall anticipate periodic meetings with Department personnel and other

agencies as required for resolution of design and/or construction issues. These meetings may
include:

o Department technical issue resolution

o Permit agency coordination

e Local government agency coordination

e Scoping meetings

e Field reviews

e Additional meetings as required to complete the project
During construction, the Contractor shall meet with the Department’'s Construction Contract
Administrator (CA) on a weekly basis, at minimum, and provide a one-week preview for
activities to be performed during the coming week. The coordination may be required to be

performed on a daily basis during peak construction periods.

The Contractor shall, on a monthly basis, provide written progress reports that describe the
items of concern and the work performed on each task.

5.20 PUBLIC INVOLVEMENT

Public involvement is an important aspect of the project. Public involvement includes
communicating to all interested persons, groups, and government organizations any information
regarding the development and construction of the project. The Contractor will continue to be
part of the public involvement effort. One of the Key Personnel for the Contractor shall be a
Public Information Officer (PIO). The PIO will coordinate public involvement with the
Department’s Public Information Office.

5.20.1 Community Awareness

Prior to beginning construction operations, the Department will issue a press release
describing the intent of the work. The Contractor shall notify the Construction CA not
less than ten (10) working days in advance of any work being done to allow the
Department sufficient time to issue the press release.

5.20.2 Public Meetings

The Contractor shall provide all support necessary for the FEET Corridor ATMS Project
Manager and Construction CA to hold various public meetings, which may include:
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e Public Information Meetings
e Preconstruction Meeting
¢ Meetings with elected and appointed officials

¢ Meetings with special interest groups (private groups, homeowners associations,
environmental groups, minority groups, and individuals)

The Contractor shall include attendance by the PIO or other designee at not more than
four (4) public/community meetings for the term of the contract to support the public
involvement program.

For the meetings identified above, the Contractor shall provide all technical assistance,
data, and information necessary for the FEET Corridor ATMS Project Manager and/or
Construction CA to produce display boards, printed material, video graphics,
computerized graphics, etc.

The Contractor shall attend the meetings with an appropriate number of their personnel
to assist the Department's Construction CA. The Contractor shall forward all requests for
public/community meetings to the FEET Corridor ATMS Project Manager/Construction
CA. The Contractor shall inform the FEET Corridor ATMS Project Manager/Construction
CA of any meetings with individuals that occur without prior notice.

5.20.2.1 Public Workshops, Informational Meetings

All legal/display ads announcing public meetings will be prepared and paid by the
Department.

5.20.2.2 Public Involvement Data
The Contractor is responsible for the following:

e Coordinating with the FEET Corridor ATMS Project Manager /
Construction CA. (NHDOT)

e Providing required expertise (staff members) to assist the Construction
CA on an as-needed basis.

e Preparing computer generated graphics to depict the proposed
improvements for coordination with the Department, local governments,
and other agencies.

The collection of public input occurs throughout the life of the project and requires that
the Contractor maintain files, newspaper clippings, letters, and especially direct contacts
before, during, and after any of the public meetings. Articles such as those mentioned
shall be provided for the use and records of the Construction CA.

In addition to collecting public input data, the Contractor may be asked by the Project
Manager or Construction CA to prepare responses to any public inquiries as a result of
the public involvement process. The Department shall review all responses prior to
mailing.
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5.21 QUALITY MANAGEMENT PLAN (QMP)
5.21.1 Design

The Contractor shall be responsible for the professional quality, technical accuracy, and
coordination of all surveys, designs, drawings, specifications, geotechnical work,
concepts to avoid/minimize impacts to natural and cultural resources, and other services
furnished by the Contractor under this contract.

The Contractor shall provide a Design Quality Management Plan, which describes the
Quiality Control (QC) procedures to be utilized to verify, independently check, and review
all design drawings, specifications, and other documentation prepared as a part of the
contract. In addition the QMP shall establish a Quality Assurance (QA) program to
confirm that the Quality Control procedures are followed. The Contractor shall describe
how the checking and review processes are to be documented to verify that the required
procedures were followed. The QMP may be one utilized by the Contractor as part of
their normal operation or it may be one specifically designed for this project. The
Contractor shall submit a QMP within twenty one (21) calendar days of the written Notice
to Proceed. A marked up set of prints from the Quality Control review shall be included
with each review submittal. The responsible professional engineers or professional
surveyors that performed the Quality Control review, as well as the QA manager, will
sign a statement certifying that the review was conducted.

The Contractor shall, without additional compensation, correct all errors or deficiencies
in the surveys, designs, drawings, specifications, and/or other services.

Final signed and sealed component plans shall be delivered to the Department’s Bureau
of Turnpikes and Bureau of TSMO not less than twenty one (21) calendar days prior to
construction or procurement associated with that component.

No fabrication, casting, or construction will occur until all related design review and shop
drawing review comments are resolved.

5.21.2 Construction

The Contractor shall be responsible for developing and maintaining a Construction
Quiality Control Plan which describes their Quality Control procedures to verify, check,
and maintain control of key construction processes and materials.

The sampling, testing, and reporting of all materials used shall be in compliance with the
NHDOT Standard Specifications and Qualified Products List (QPL) provided by the
Department.

Within twenty one (21) calendar days after final design approval, the Contractor shall
prepare and submit a complete project specific list of material items and quantities to be
used on the project as a Job Guide Schedule (JGS). The JGS shall be maintained
throughout the project and shall reflect changes in the materials placed and any
additional materials placed. The JGS shall be updated and provided by the Contractor
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on a monthly basis to the CA. The JGS shall specify each material placed by material
number and related information, the total quantity placed throughout the project duration,
the quantity placed since the previous submittal, and any additional materials identified
with related quantities and testing details. These quantities will facilitate verification that
minimum materials acceptance testing requirements are being performed in accordance
with the Contractor's QC/QA Plan. At the completion of the project, the final certification
JGS shall be in the same format as the monthly reports. No work on activities which
require testing can commence until the JGS has been reviewed and accepted by the
Department. Certificates of Compliance shall be submitted per Section 106.04, NH
Standard Specifications.

5.21.3 Materials Control and Testing

The Contractor shall be responsible for Acceptance Sampling and Testing in accordance
with the Department’s procedures for materials control as outlined in the Construction
Manual, Division 700. The Contractor shall follow the specific sampling and testing
frequencies as outlined in the “NHDOT Guide to Frequency of Sampling and Testing” as
found in Section 703.4 of the Construction Manual and as outlined in the NHDOT
Standard Specifications for the specific materials. Some manufactured materials, such
as pre-cast concrete structures and asphalt, require testing and inspection at the source
plant prior to incorporation into the work. The Contractor shall arrange to have
representatives from the Bureau of Materials and Research conduct all plant inspections
required for this project. All references to the Department's Contractor Administrator
shall be understood to mean the Contractor’s Construction Supervisor.

The Department shall maintain the right to inspect construction and acceptance testing
activities, including independent QA testing materials and request any documentation
from the Contractor to ensure quality products and services are being provided. The
Contractor shall provide not less than three days advanced notice for any Acceptance
Sampling and Testing anticipated on the project. The notice shall include the type of
material testing, the location of the material placement, and an on-site Contractor point
of contact for the testing.

In addition to materials testing, the Contractor shall supply the proposed mix designs for
concrete and asphalt for approval.

5.22 SCHEDULE OF PRICES

The Contractor will be responsible for invoicing the NHDOT Project Manager for the design and
construction portions of the project. Payments may be made upon written request of the
Contractor, based on satisfactory evidence of actual completion of work performed at the time of
the payment. Invoicing will be based on the completion of project milestones identified in
Section 3.20.5: Section 5: Cost and Price Analysis as modified by the terms outlined in
Section 5.9: Initiation of the Maintenance and Warranty Support Period and shall reflect the
payment schedule included in the final contract. Final payment will be made upon final
acceptance by the Department. The Contractor shall submit the item schedule of prices to the
Department for approval. No invoices shall be submitted prior to Department approval of the
schedule of prices.
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Upon receipt of the invoice, the TSMO Project Manager and/or CA will make judgment on
whether or not work of sufficient quality and quantity has been accomplished by comparing the
reported percent complete against actual work accomplished.

5.23 COMPUTER AUTOMATION AND PLANS

The Department will furnish the following data to the Contractor, when available, as applicable
and upon request:

e Electronic files in English units of the following information in accordance with the
Department's CAD/D Procedures and Requirements, for incorporation into the plans by
the Contractor.

o All available survey and baseline data on disk or tape, notes and note reductions
in the format outlined in the Department's CAD/D Procedures and Requirements.

o Electronic drawings in MicroStation format, along with reproducible sheets, of
roadway typical cross-sections and other detail sheets shall be provided, when
available from the Department's CAD/D library, upon request by the Contractor,
in accordance with the Department's CAD/D Procedures and Requirements.

Any updates of the Department-supplied CAD/D information will be released to the Contractor
throughout the duration of the Contract, as appropriate. The Department shall be held harmless
from any and all loss, damage, expense, or liability whatsoever resulting from the use of these
programs and macros or translated information.  The Department may supply the
documentation for use with these programs and macros but shall not be responsible for any
training in their use.

All plan drawings, including size of sheets, lettering, symbols, and scale of said drawings, shall
conform to the requirements and standards of the Department and this request for proposals.
Any and all CAD/D related work completed during the course of this project shall be performed
in conformance with the Department's CAD/D Procedures and Reqguirements in effect at the
time of execution of this RFP. Final construction plans and final right of way plans shall be
submitted on quality paper prints. Cross-section sheets shall be submitted on quality paper
prints. As-built and right of way plans shall be submitted on 22 inch x 34 inch sheets.

In addition to the final reproducible plans being furnished as noted herein, the Contractor shall
provide electronic file copies of all highway and bridge project plan sheets including, but not
limited to, detail sheets, general plans, cross-sections, and right of way plans. These final
electronic files shall be indexed with file name, descriptions of the contents of the file, and
project sheet number applicable. All files shall be submitted in conformance with the
Department's CAD/D procedures and Requirements. Any plans produced from a spreadsheet
(e.g., Excel, or equivalent) shall be submitted in ASCII file or format suitable for incorporation
into Microsoft Office or the current Department software. The final Special Provision(s) and
other documents, as requested, shall be submitted in both electronic format (Microsoft Word-
compatible) and hard copy. The Contractor shall also be prepared to submit separate electronic
files of all alignments, bound locations, and other project features, as required, in a format
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acceptable to the Department, throughout the design contract, in conformance with the
Department's CAD/D Procedures and Requirements.

The project shall be developed utilizing computer automation systems to facilitate the
development of the contract plans. Seed Files, Cell Libraries, User Commands, and related
programs developed for roadway design and drafting are available in Micro-station format.
However, it is the responsibility of the Contractor to obtain and utilize current Department
releases of all CADD applications. (Reference the Department website for updated information).

5.24 CONSTRUCTION ENGINEERING AND INSPECTION

The Department is responsible for providing Quality Assurance Engineering and will perform
oversight duties including: inspection review, report review, contract administration, and contract
payment. As detailed in Appendix B: Additional Information, NHDOT has engaged the
services of VHB to provide technical and quality assurance support services within this
procurement and to act as its agent in performing many of these functions.

The Contractor shall provide construction engineering, materials testing, and inspection
services. All Contractor activities will be under the direction of the Quality Control Engineer (a
NH licensed Professional Engineer). The Quality Control Engineer shall coordinate Contractor
construction engineering and inspection services with NHDOT and VHB to allow for concurrent
construction engineering and inspection services oversight.

5.25 DESIGN ISSUE ESCALATION AND CONFLICT RESOLUTION

The Department has established the issue escalation process for design questions and conflict
resolution that the Contractor shall follow unless revised by a Partnering Agreement. All issues
are to be directed to the Department's FEET Corridor ATMS Project Manager. If the issue
cannot be resolved at this level, the Department's FEET Corridor ATMS Project Manager shall
forward the issue to the next level in the process. The escalation process begins with the
Director of Project Development, and then to the Assistant Commissioner. Each level shall have
a maximum of three (3) working days to answer, resolve, or address the issue. This three (3)
day window is a response time and does not infer resolution. Questions may be expressed
verbally and shall be followed up in writing. The Department TSMO Project Manager will
respond in a timely manner, not to exceed three (3) working days. The Contractor shall provide
any available supporting documentation.

The Contractor shall provide a similar issue escalation process for their organization with
personnel of similar levels of responsibility.

The Assistant Commissioner shall have the final authority on design decisions.
5.26 CONSTRUCTION CLARIFICATION, CONFLICT RESOLUTION

In the event that construction problems occur, the resolution of those problems will be
processed in one of the following two ways unless revised by a Partnering Agreement:
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If the resolution does not change the original intent of the technical proposal/RFP, then the
Contractor Construction Supervisor or Engineer of Record will be responsible for developing the
solution and the NHDOT Contract Administrator will be responsible for review and response
within fourteen (14) calendar days. The Contract Administrator will either concur with the
proposed solution or, if the Contract Administrator still has concerns, the issue will be escalated
as described below.

If the resolution does alter the original intent of the technical proposal/RFP or if the issue cannot
be resolved at the Contract Administrator level, then the Contractor Project Manager will
develop the proposed solution, copy the Contract Administrator, and send it to the TSMO
Project Manager for review and response. The TSMO Project Manager will respond to the
proposed solution within fourteen (14) calendar days. The TSMO Project Manager will either
concur with the proposed solution or, if the TSMO Project Manager has concerns, the issue will
be elevated further as described below. Changes to the original intent of the technical
proposal/RFP will require a contract change order with the FEET Corridor ATMS Project
Manager’s approval.

The third step in the issue escalation process for construction questions and conflict resolution
shall follow if the TSMO Project Manager has unresolved concerns, unless revised by a
Partnering Agreement. Any remaining issues are to be directed to the TSMO Administrator and
Turnpikes Administrator. Issues raised to the Administrator level shall be prepared by the
Contractor in writing. If the issue cannot be resolved at this level, the Administrators will involve
the Director of Operations and/or the Assistant Commissioner, as appropriate. Each level
beyond the TSMO Project Manager shall require a minimum of three (3) working days to
address the issue. This three-day window is a response time and does not infer resolution. The
Contractor Project Manager and/or executive representative of the Contractor shall provide any
supporting documentation to assist with resolution at this level.

The Contractor shall provide a similar process for their organization with personnel of similar
levels of responsibility.

Claims for adjustment and resolution of claims and disputes shall conform to the requirements
of Sections 105.18 and 105.19 of the NHDOT Standard Specifications.

5.27 DESIGN AND CONSTRUCTION CRITERIA

All plotting, drafting, and calculations performed by the Contractor shall be independently
checked by members of the Contractor's staff other than those who performed the original work.
The work of each stage submission (including quantity estimates) shall have been appropriately
checked. Final plans shall have had complete final and "three-way" checking. Contractor shall
present an acceptable “three-way” checking methodology.

The Contractor shall verify all computations and design calculations.
Before construction activities can begin for a specific component, signed and sealed design
plans and calculations supporting the design for that component shall be reviewed and

approved by the Department. Component submittals shall be complete, including all the
supporting information necessary for review. The work shall represent logical work activities and
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shall show impacts on subsequent work on this project. Any modification to the construction
component due to subsequent design changes as the result of design development is solely the
Contractor’s risk. Upon review by the Department, the plans will be stamped “Released for
Construction” and initialed and dated by the reviewer.

All design and construction documents shall be prepared using the English system.
5.28 SPECIFICATIONS

As part of the Technical Proposal, the Contractor shall use the new 2016 edition of New
Hampshire Department of Transportation Standard Specifications for Road and Bridge
Construction and any Supplemental Specifications in effect at the time of the proposal due date.
The Contractor shall identify special provisions and supplemental specifications, which will apply
to the work in the proposal. Department specifications may not be modified or revised, except
for the Basis of Payment sections. The Contractor shall also include draft versions of all
technical special provisions, which will apply to the work in the proposal. Technical special
provisions shall be written only for items not addressed by Department specifications and may
not be used as a means of changing Department specifications.

Before construction activities can begin the Contractor shall prepare and submit a signed and
sealed Construction Specifications Package for the project containing all applicable special
provisions and supplemental specifications. The signed and sealed Construction Specifications
Package shall also include individually signed and sealed technical special provisions for any
and all work not addressed by Department specifications. Any technical special provisions
included in the signed and sealed Construction Specifications Package which had not been
included in the proposal phase, may require a contract cost modification as a condition of
approval.

Upon review by the Department, the Construction Specifications Package will be stamped
“Released for Construction” and initialed and dated by the reviewer. The Contractor shall
account for review periods in its schedule.

Any subsequent modifications to the Construction Specifications Package shall be prepared,
signed, and sealed as a Supplemental Specifications Package, subject to the same process for
submittal, review, and, release for construction, as described above for the original Construction
Specifications Package. Construction work affected by Supplemental Specifications Packages
shall not begin until stamped “Released for Construction”.

5.29 SHOP DRAWINGS

The Contractor shall be responsible for the preparation and approval of all Shop Drawings.
Shop Drawings shall be submitted to the Department and shall bear the stamp and signature of
the Contractor and be signed and sealed by the Engineer of Record (EOR) and any Specialty
Engineer responsible for that portion of the project. The Department will review the Shop
Drawing(s) to evaluate compliance with project requirements and provide any findings to the
Contractor. The Department's procedural review of Shop Drawings is to assure that the
Contractor and the EOR have both accepted and signed the drawings, the drawings have been
independently reviewed, and are in general conformance with the plans. The Department's
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review is not meant to be a complete and detailed review. Upon review of the Shop Drawings,
the Department will stamp “Released for Construction” or “Released for Construction as Noted”
or “Revise and Resubmit” and they will be initialed and dated by the reviewer. For “Released for
Construction as Noted” and “Revise and Resubmit”, the Department will indicate the specific
comments and concerns to be addressed by the Contractor.

Component submittals shall be accompanied by sufficient information for adjoining components
or areas of work to allow for proper evaluation of the component submitted for review.

5.30 SEQUENCE OF CONSTRUCTION

The Contractor shall construct the work in a logical manner and with the following objectives as
guides:

¢ Maintain, to the maximum extent possible, the quality of existing traffic operations, both
in terms of flow rate and safety, throughout the duration of the project.

e Minimize lane closures to the extent practical.

¢ Minimize the number of different Traffic Control Plan (TCP) phases, i.e., number of
different diversions and detours for a given traffic movement.

e Maintain pedestrian and vehicular access to all properties at all times.
e Coordinate with adjacent construction projects and maintenance agencies.

o Two-way traffic shall be maintained on local roads (within the project area) at all times.
Exceptions will be permitted for flagging operations upon approval of the municipality
with jurisdiction over the local roadway.

The Contractor shall not perform any work involving high noise machinery such as jackhammers
and/or excavating equipment prior to 7:00 a.m. or after 7:00 p.m., including starting up of
equipment unless otherwise approved. No work is allowed on Saturday, Sunday and State
Holidays without the authorization of the impacted town and FEET Corridor ATMS Project
Manager / Contract Administrator.

5.31 TRAFFIC CONTROL ANALYSIS/ TRAFFIC CONTROL PLANS

The Contractor shall design and implement a safe and effective Traffic Control Plan to move
vehicular and pedestrian traffic during all phases of construction. The areas shall include, but
are not limited to, construction phasing, utility relocation, drainage structures, signalization,
ditches, front and back slopes, drop-offs within the clear zone, and traffic monitoring sites.
Special consideration shall be given to the drainage system when developing the construction
phases. Positive drainage shall be maintained at all times.
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The Traffic Control Plan shall address how to ensure the maintenance of traffic throughout the
duration of the contract. Any restrictions to oversize/overweight vehicles or width restrictions
during construction phasing shall be specifically discussed.

The Traffic Control Plan shall be prepared in accordance with the Department’s Design
Standards, Highway Design Manual, and the Manual on Uniform Traffic Control Devices
(MUTCD).

The Contractor shall utilize the following standards and specifications as part of the Traffic
Control Plan.

e Sections 618 and 619 of the Standard Specifications.
e Work Zone Traffic Control Standard Plans.

¢ Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition with all current
updates and official interpretations.

e State of New Hampshire Flagger Handbook.
e Pavement Marking Standards Detail Sheets.
e Bureau of Turnpikes Traffic Control Procedural Guidelines and Hours of Operation.

The Contractor shall provide traffic control devices, Uniformed Officers, and flaggers, as
necessary, to ensure the safety of the workers, traveling public, and property on this project.
The above-referenced specifications, guidelines, and provisions herein provide minimum
requirements; the Contractor may be directed to expand upon the Traffic Control Plan if
conditions warrant.

The Contractor shall prepare additional plan sheets such as cross sections, profiles, drainage
structures, retaining wall details, and sheet piling as necessary for proper construction and
implementation of the Traffic Control Plan.

5.32 PERFORMANCE BOND

The Contractor shall secure a Contract Bond as defined in Section 103.05 Contract Bond in
the 2016 NHDOT Standard Specifications for Road and Bridge Construction.

5.33 LICENSES

The State of New Hampshire shall be the registered licensee of all software procured for
execution of the project, whether provided by a vendor or supplier or for specific software code
prepared by the Contractor for this Project. During the development and implementation of the
FEET Corridor ATMS project, the Contractor shall provide the Department with the necessary
user rights for all vendor and project developed software. The software license and full user

84



State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

rights shall be reassigned to NHDOT from the Contractor upon completion of System
Acceptance testing.

5.33.1 License Grant

The Contractor shall grant the Department and TMC user rights for all vendor and
project developed software and its associated documentation until such time as the
implementation of the Project is successfully completed and/or terminated and software
license is assigned to the Department.

The license shall grant the Department perpetual, nonexclusive, nontransferable, and
irrevocable use of the software and its associated documentation.

5.33.2 Software and Documentation Copies

The Contractor shall provide the Department with three (3) hard copy versions of the
software’s associated documentation and three (3) electronic versions in Microsoft
WORD and PDF format. The Department shall have the right to copy the software and
its associated documentation for its internal business needs. The Department agrees to
include copyright and proprietary notices provided to the Department by the Contractor
on such copies.

The Contractor shall provide the software’s Administrator User Name(s) and
Password(s) upon completion of the Central Control Test.

5.33.3 Restrictions

Except as otherwise permitted under the Contract, the Department agrees not to reverse
assemble, reverse compile or otherwise derive a source code version of the software.

5.33.4 Title

The Contractor shall hold the right to allow the Department to use the software or hold all
title, right, and interest in the software and its associated documentation.

5.33.5 Third Party

The Contractor shall identify all third party contracts to be provided under the Contract
with the Contractor’s Proposal. The terms in any such contracts shall be consistent with
this RFP and any resulting contract. The Contractor will work with the Department to
ensure that the proper licensing and support is put in place. The Department will contract
directly with the software publishers, if required.

5.33.6 CCTV Software Licensing

The Contractor shall provide Milestone Corporate Edition 2014 camera licenses for each
CCTV camera procured under this project. The cost for the initial license and for the first
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two years of operation following Final System Acceptance shall be paid for by the
Contractor. Milestone licensing shall also include Upgrade Protection for each camera
procured. At the time of RFP release, the licensing costs were approximately $250 per
camera per year, plus $60 per camera for upgrade protection. Note that in the event the
Milestone software licensing is upgraded by the Department within the period up to the
end of the two year Warranty and Maintenance period, the Contractor shall be
responsible for all licensing costs, including upgrading licenses to the new software. The
cost for each additional year of operation shall be included in the price for the Optional
Year 3, Year 4 and Year 5 Maintenance and Warranty Support periods.

5.33.7 Network Monitoring System Licensing

The Contractor shall provide a license for each network device that is capable of SNMP.
For example, some devices on the FEET Corridor include a Cambium Network
Monitoring System (NMS). The Contractor shall provide additional licenses for any
expansion of the existing NMS during the Central Control testing. The cost for the initial
license and for the first two years of operation following Final System Acceptance shall
be paid for by the Contractor. The cost for each additional year of operation shall be
included in the price for the Optional Year 3, Year 4 and Year 5 Maintenance and
Warranty Support periods.

5.34 FEDERAL AVIATION ADMINISTRATION FORM 7460 — NOTICE OF PROPOSED
CONSTRUCTION OR ALTERATION

Many of the proposed ITS devices within the FEET Corridor ATMS project limits are within the
proximity of three public airports and heliports:

e Nashua Airport at Boire Field (northwestern Nashua, NH)
o Manchester-Boston Regional Airport (southern Manchester, NH)

e Concord Municipal Airport (southeastern Concord, NH)

The Contractor shall perform an Obstruction Evaluation / Airport Airspace Analysis (OE/AAA)
review of any new construction or alterations of existing devices which may affect navigable
airspace along the FEET Corridor ATMS project area. A Notice of Proposed Construction or
Alteration (FAA Form 7460-1) shall be submitted electronically to FAA if any of the proposed
construction or alterations of existing devices are described in 14 C.F.R. Part 77.9. This code
requires that any person or organization that intends to construct or alter equipment within the
proximity of a public airport must notify the FAA. The Contractor shall file an FAA Form 7460 for
each device proposed under this project that meets the notification criteria listed in 14 C.F.R.
Part 77.9. This includes the temporary impacts during construction caused by use of cranes or
wireless equipment.

In addition to the three public airports and heliports, the FAA maintains an administrative
property with a government-owned helipad adjacent to the FEET between Exit 5 and Exit 6. The
Contractor shall file an FAA Form 7460 for any equipment proposed to be constructed within
200 feet of the fence line of the FAA property.
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The Contractor shall be responsible for any mitigations that FAA requires to the proposed
equipment based on the FAA review of the submitted Notices of Proposed Construction or
Alteration. The Contractor shall follow-up the filing of the FAA forms with all subsequent
notifications as required by FAA.

5.35 COORDINATION WITH THE STATEWIDE ATMS SYSTEM INTEGRATOR

The Contractor shall provide a compact disk (CD) or other electronic medium that contains all
management information base (MIBs) and an Interface Control Document for each ITS device
that enables the Department’s Statewide ATMS System Integrator, SwRI, to integrate the new
ITS equipment into the Statewide New England Compass ATMS.

The Contractor shall provide a copy of the vendor's or supplier's equipment specifications
including the NTCIP 1203 version 2 or latest supported specification. The Contractor shall have
the vendor or supplier indicate that the ITS devices delivered for this project are equipped with
the software and hardware required to meet each specification and sign the bottom of each
page. For DMS equipment, the Contractor shall provide any ancillary hardware necessary to
meet the functions required in the NTCIP specification. This signed copy of the vendor’'s or
supplier’'s specifications shall be submitted as part of the Preliminary System Design.

In addition, the Contractor shall verify that the proposed ITS devices are included in the SwRI
supported device list and the Milestone CCTV supported device list, which may be obtained
from the TSMO Project Manager. If the Contractor proposed equipment that is not included in
the supported device listings, then the Contractor shall provide whatever software coding is
required by SwRI to integrate the unsupported ITS devices into the Statewide ATMS and
Milestone Video Management System. All costs for integrating unsupported ITS devices into the
Statewide ATMS shall be the responsibility of the Contractor. Any costs for integrating
supported ITS devices into the Statewide ATMS beyond the requirements cited in this RFP will
be the responsibility of the Department.

The Contractor shall support SWRI during the integration of the FEET ATMS devices into the
Statewide ATMS by providing relevant information and coordinating integration and system
maintenance, including network administration, activities with NHDOT and SwRI. It is
anticipated that the integration of the FEET ATMS devices will occur following the Substantial
Completion of the project but prior to the Final System Acceptance. During the ITS device
integration into the Statewide ATMS, the Contractor’'s stand-alone computer system shall
remain the property of NHDOT for verification of device operations. Ultimately, the Contractor
shall be responsible for the end to end integration of the FEET Corridor ATMS into the New
England Compass ATMS.

Anticipated activities include the integration of the new ITS devices into the Statewide ATMS
database for control of the FEET Corridor field devices and display of travel messages on the
DMS and PCMS hardware. In particular, the Contractor shall coordinate the licensed software
MVDS equipment and support the Statewide ATMS System Integrator in the integration of the
MVDS equipment into the SwRI New England Compass ATMS.

Immediately following the Integration Central Control testing, the Contractor shall be responsible
for responding to trouble calls (which may be false) and network administrator activities resulting
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from operator error or the activities of the System Integrator during the Warranty and
Maintenance period. The Contractor shall not be responsible for hardware failures caused by
the System Integrator.

The Contractor shall not be responsible for damaged equipment in the TMC resulting from
NHDOT or SwRI actions. The Contractor shall not be responsible for paying SwRI for their time
or labor for the integration of the FEET Corridor ATMS into the New England Compass ATMS
unless the Contractor’s hardware is not supported by the New England Compass ATMS.
SwRI Integration Contacts:
Robert Heller, SWRI Project Manager (210-522-3824)
Amit Misra, SWRI Software Development Manager (210-522-6065)

5.36 RELATED DOCUMENTS REQUIRED AT CONTRACT TIME

The following documents will be required during final contract stage:

1. Certificate of Good Standing/Authority - As a condition of contract award, the
Contractor shall furnish a Certificate of Authority/Good Standing dated April 2016 or later
from the Office of the Secretary of State of New Hampshire. If your company is not
registered, an application form may be obtained from:

Secretary of State
State House Annex
25 Capitol Street
Concord, New Hampshire 03301
603-271-3244

Forms are also available on: www.state.nh.us/sos/corporate/index.htm.). If your company is
registered, a certification thereof may be obtained from the Secretary of State.

2. Certificate of Vote (Appendix B-5: Sample Certificate of Vote).

3. Proof of Insurance Compliance (Appendix D: State of New Hampshire Terms and
Conditions).

5.37 CERTIFICATION REGARDING DEBARMENT, SUSPENSION, AND OTHER
RESPONSIBILITY MATTERS — PRIMARY COVERED TRANSACTIONS

Instruction for Certification

1. By signing and submitting this proposal, the prospective primary participant is
providing the certification set out below.
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The inability of a person to provide the certification required below will not
necessarily result in denial of participation in this covered transaction. The
prospective participant shall submit an explanation of why it cannot provide the
certification set out below. The certification or explanation will be considered in
connection with the department or agency’s determination whether to enter into this
transaction. However, failure of the prospective primary participant to furnish a
certification or an explanation shall disqualify such person from participation in this
transaction.

The certification in this clause is a material representation of fact upon which reliance
was placed when the department or agency determined to enter into this transaction.
If it is later determined that the prospective primary participant knowingly rendered
an erroneous certification, in addition to other remedies available to the Federal
Government, the Department or agency may terminate this transaction for cause of
default.

The prospective primary participant shall provide immediate written notice to the
Department or agency to which this proposal is submitted if at any time the
prospective primary participant learns that its certification was erroneous when
submitted or has become erroneous by reason of changed circumstances.

" u ”ou [T

The terms “covered transaction,” “debarred,” “suspended,” “ineligible,” “lower tier
covered transaction,” ‘“participant,” “person,” “primary covered transaction,”
“principal,” “proposal,” and “voluntarily excluded,” as used in this clause, have the
meanings set out in the Definitions and Coverage sections of the rules implementing
Executive Order 12549. You may contact the department or agency to which this
proposal is being submitted for assistance in obtaining a copy of these regulations.

The prospective primary participant agrees by submitting this proposal that, should
the proposed covered transaction be entered into, it shall not knowingly enter into
any lower tier covered transaction with a person who is debarred, suspended,
declared ineligible, or voluntarily excluded from participation in this covered
transaction, unless authorized by the department or agency entering into this
transaction.

The prospective primary participant further agrees by submitting this proposal that it
will include the clause titled “Certification” Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion-Lower Tier Covered Transaction,” provided by
the department or agency entering into this covered transaction, without modification,
in all lower tier covered transactions and in all solicitations for lower tier covered
transactions.

A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that is not debarred, suspended,
ineligible, or voluntarily excluded from the covered transaction, unless it knows that
the certification is erroneous. A participant may decide the method and frequency by
which it determines the eligibility of its principals. Each participant may, but is not
required to, check the Nonprocurement List.

Nothing contained in the foregoing shall be construed to require establishment of a
system of records in order to render in good faith the certification required by this
clause. The knowledge and information of a participant is not required to exceed
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that which is normally possessed by a prudent person in the ordinary course of
business dealings.

10. Except for transactions authorized under paragraph 6 of these instructions, if a
participant in a covered transaction knowingly enters into a lower tier covered
transaction with a person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to other remedies available
to the Federal Government, the department or agency may terminate this transaction
for cause or default.

5.38 SPECIAL ATTENTION - LOBBYING

UNITED STATES DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

SUBJECT: LIMITATION ON USE OF GRANT OR CONTRACT FUNDS FOR
LOBBYING

The lobbying restrictions were established by Section 319 of Public Law 101-121
(Department of the Interior and Related Agencies Appropriations Act for Fiscal Year
1990).

The law prohibits Federal funds from being expended by the recipient or any lower tier
sub recipients of a Federal contract, grant, loan, or cooperative agreement to pay any
person for influencing or attempting to influence a Federal agency or Congress in
connection with the awarding of any Federal contract, the making of any Federal grant or
loan, or the entering into of any cooperative agreement. The extension, continuation,
renewal, amendment or modification of any Federal contract, grant, loan, or cooperative
agreement is also covered.

Federal-aid contractors, and consultants, as well as lower tier subcontractors and
subconsultants are also subject to the lobbying prohibition. To assure compliance, a
certification provision is included in all Federal-aid construction solicitations and
contracts, and consultant agreements exceeding $100,000 in Federal funds.

The Contractor shall be aware that by signing and submitting this proposal, he or she is
attesting to the requirements of the certification provisions.

During the period of performance of a grant or contract, recipients and sub recipients
shall file disclosure form (Standard Form LLL) at the end of each calendar year quarter
in which there occurs any event that requires disclosure or that materially affects the
accuracy of the information contained in any previously filed disclosure form.

Lower tier certifications should be maintained by the next tier above (i.e., prime
contractors will keep the subcontractors’ certification on file, etc.). Copies of Standard
Form LLL will be included in the subcontract package for distribution to successful
bidders.

5.39 SPECIAL ATTENTION — DISADVANTAGED BUSINESS ENTERPRISE POLICY
It shall be the policy of NHDOT to ensure nondiscriminatory opportunity for

Disadvantaged Business Enterprises (DBE’'s) to participate in the performance of all
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contracts and subcontracts financed with Federal funds as specified by the regulations
of the United States Department of Transportation (USDOT), Federal Highway
Administration and as set forth below.

1. Policy. It is the policy of the United States Department of Transportation to ensure
nondiscriminatory opportunity for disadvantaged business enterprises, as defined in 49
Code of Federal Regulation (CFR) Part 26, to participate in the performance of contracts
and subcontracts financed in whole or in part with Federal funds. Consequently, the
DBE requirements of 49 CFR Part 26 applies to this contract.

2. Disadvantaged Business Enterprise (DBE) Obligation. The State and its
Contractors agree to ensure nondiscriminatory opportunity for disadvantaged
business enterprises, as defined in 49 CFR Part 26, to participate in the
performance of contracts and subcontracts financed in whole or in part with Federal
funds. Each subcontract the prime contractor signs with a subcontractor shall
include this assurance: The contractor, sub recipient or subcontractor shall not
discriminate on the basis of race, color, national origin, or sex in the performance of
this contract. The contractor shall carry out applicable requirements of 49 CFR part
26 in the award and administration of USDOT-assisted contracts. Failure by the
contractor to carry out these requirements is a material breach of this contract,
which may result in the termination of this contract or such other remedy, as the
NHDOT deems appropriate.

3. Sanctions of Non-Compliance. The Contractor is hereby advised that failure of the
Contractor, or any Subcontractor performing work under this contract, to carry out the
requirements set forth in paragraphs 1 and 2 above shall constitute a breach of contract
and, after notification of the United States Department of Transportation, may result in
termination of this contract or such remedy as the State deems appropriate.

While there is no minimum DBE percentage requirement for this contract, Contractors shall
outline their contribution towards meeting New Hampshire's 5% DBE Goal for the State.

5.40 SPECIAL ATTENTION — DISADVANTAGED BUSINESS DIRECTORY

The current Disadvantaged Business Directory is available on-line in the Business Center at
NHDOT.COM. If you have questions or do not have access to the Internet, the DBE Directory
may be obtained from the EEO Coordinator, located at 7 Hazen Drive, Concord, NH 03302,
Tel: (603) 271-6612.

5.41 SPECIAL ATTENTION — BUY AMERICA

Section 327 (b)(1) of the Department of Transportation Appropriations Act for FY 2001 requires
that to the greatest extent practical only American-made equipment and products be purchased
for this project.

Section 327 (b)(1) reads as follows: Purchase of American-made equipment and products. — In
the case of any equipment or product that may be authorized to be purchased with financial
assistance provided using funds made available in this Act, it is the sense of the Congress that
entities receiving the assistance should, in expending the assistance, purchase only American-
made equipment and products to the greatest extent practicable.
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In accordance with the BUY AMERICA requirements of the Federal regulations, all
manufacturing processes for steel and iron materials furnished for permanent incorporation into
the work on this project shall occur in the United States. The only exception to this requirement
is the production of pig iron and the processing, pelletizing and reduction of iron ore, which may
occur in another country. Other than these exceptions, all melting, rolling, extruding, machining,
bending, grinding, drilling, coating, etc. shall occur in the United States.

Products of steel include, but are not limited to, such products as structural steel, piles,
reinforcing steel, structural plate, steel culverts, guardrail and steel supports for signs, signals
and luminaires. Products of iron include, but are not limited to, such products as cast iron
grates. Coatings include, but are not limited to, the applications of epoxy, galvanizing and paint.
The coating material is not subject to this clause, only the application process.

A Certificate of Compliance, conforming to the requirements of Section 106.04 NH Standards
and Specifications, shall be furnished for steel and iron materials. The certificates, in addition to
certifying that the materials comply with the specifications, shall also specifically certify that all
manufacturing process for the materials, except as allowed by this Special Attention, occurred in
the United States.

The requirements of said law and regulations do not prevent a minimal use of foreign steel and
iron materials if the cost of such materials used does not exceed one-tenth of one percent
(0.1%) of the total contract price or $2,500.00, whichever is greater. The Contractor shall
furnish the Engineer acceptable documentation of the quantity and value of any foreign steel
and iron prior to incorporating such materials into the work.
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APPENDIX A: TERMS AND DEFINITIONS

A-1. ACRONYMS AND ABBREVIATIONS
The following terms and definitions apply to this RFP and any resulting contract.

AASHTO — American Association of State Highway Transportation Officials
ATMS - Advanced Transportation Management System
AVI — Automatic Vehicle Identification

ANSI — American National Standards Institute
CA — Contract Administrator

CARS — Condition Acquisition Reporting System
CCTV - Closed Circuit Television

CD — Compact Disk

CD-ROM — Compact Disk - Read Only Memory
CEIl — Construction, Engineering and Inspection
CG — Carrier Guard

CMP — Configuration Management Plan

CPM - Construction Project Management

COTS — Commercial Off the Shelf

DBA — Database Administrator

DVD - Digital Video Disk

DMS — Dynamic Message Sign

DOT — Department of Transportation

DSD - Detailed System Design

EB — Eastbound

EMT - Electrical Metallic Tubing

EOC — Emergency Operations Center

EOR - Engineer of Record

FEET — Frederick E. Everett Turpike

FHWA — Federal Highway Administration

GIS — Geographic Information System

GPS - Global Positioning System

HAR — Highway Advisory Radio

IEEE - Institute of Electrical and Electronics Engineers
IEN — Information Exchange Network

IP — Internet Protocol

ISO — International Standards Organization

ISP — Internet Service Provider

ITS — Intelligent Transportation Systems

JGS - Job Guide Schedule

LAN — Local Area Network

LCD - Liquid Crystal Display

MPEG — Motion Picture Experts Group
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MOT- Maintenance of Traffic

MTBF — Mean Time Between Failure

MTTR — Mean Time to Repair

MVDS — Motor Vehicle Detection System

NB — Northbound

NEC — National Electric Code

NEMA — National Electrical Manufacturers Association
NTCIP — National Transportation Communications for ITS Protocols
NTP — Notice to Proceed

NHDAS - New Hampshire Department of Administrative Services
NHDOS - New Hampshire Department of Safety
NHDOT- New Hampshire Department of Transportation
NH DOIT — New Hampshire Department of Information Technology
NTSC — National Television Standards Committee
OTDR - Optical Time Domain Reflectometer

PDF — Portable Document File

P.E. or PE — Professional Engineer

PL — Private Line

PSD — Preliminary System Design

PS&E — Plans, Specifications and Estimates

PSAP — Public Safety Answering Point

PSTN — Public Switched Telephone Network

PTZ — Pan, Tilt and Zoom

QMP - Quality Management Plan

QoS — Quality of Service

RolP — Radio Over Internet Protocol

SB — Southbound

SCMP — Software Configuration Management Plan
SDO - Standards Development Organization

SDP — Software Development Plan

SE- System Engineering

SFR - Software Functional Requirements

SP — State Police

SONET - Synchronous Optical Network

SSI - Surface Systems Incorporated

SwRI — Southwest Research Institute

TCP - Traffic Control Plans

TMS — Transportation Management System

TMC - Transportation Management Center

TSMO - Transportation Systems Management and Operations
UAT — User Acceptance Testing

US — United States

VoIP — Voice Over Internet Protocol

VSS — Vehicle Sensor System

VSL - Variable Speed Limit

WCS - Wireless Communications System

WYSIWYG — What You See Is What You Get

WB - Westbound
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A-2: TERMS AND DEFINITIONS

Throughout this RFP, the following Terms will have the following Definitions and meanings.

Term

Definition for this Project

Acceptance Test Plan

An Acceptance Test Plan document describes in detail the
series of tests and training to be performed with
corresponding acceptance criteria and how the tests will
be performed.

Agency

Agency of the State.

Architect/Engineer

New Hampshire Department of Transportation and its
Quality Assurance Consultant

Budget Fiscal Year

The New Hampshire budget fiscal year which extends from
July 1% through June 30" of the following calendar year.

Change Order

The document used to propose and accept changes to the
Contract Work Plan concerning but not limited to project
specifications, project schedule, budget, and resources.

Commission

Complete implementation of system, including acceptance
testing, training and documentation.

Contract Conclusion

Refers to the conclusion of the Contract, as applicable, for
any reason, including but not limited to, the successful
Contract Completion, termination for convenience, or
termination for default.

Custom Software

Software developed and provided by the Contractor that is
required for a functional Advanced Transportation
Management System.

Contractor A Contractor submitting a Proposal to provide
implementation services and hardware/software in
response to this RFP.

Department Refers to the New Hampshire Department of

Transportation.

Department of Information
Technology (DOIT)

The Department of Information Technology established
under Legislative Rule 21-R, September 5, 2008.

Enhancements

New releases, updates, changes, customization,
modifications and additions to the ITS Software.
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Federal Fiscal Year

The Federal fiscal year extends from October 1st through

(FFY) September 30" of the following calendar year.
Firm Fixed Price A firm-fixed-price contract provides for a price that is not
Contract subject to increase or adjustment (i.e. lump sum).

Information Technology

(Im)

Refers to the tools and processes used for the gathering,
storing, manipulating, transmitting, sharing, and sensing
of information including, but not limited to, data
processing, computing, information systems,
telecommunications, and various audio and video
technologies.

NHDOT FEET Corridor
ATMS Project Team

Representatives from business offices within NHDOT as
well as significant Stakeholder Organizations that will
participate in project design review and transition
meetings, and will provide guidance in the operational
requirements and usability of the Advanced
Transportation Management System.

Normal Business Hours

8:00 AM to 4:30 PM EST, Monday through Friday,
excluding State of New Hampshire holidays. State
holidays are: New Year's Day, Martin Luther King Day
(observed), President's Day (observed), Memorial Day
(observed), July 4th, Labor Day, Veterans Day,
Thanksgiving Day, the day after Thanksgiving Day, and
Christmas Day.

Owner

New Hampshire Department of Transportation through the
Bureau of Turnpikes

Project

The planned undertaking regarding the entire subject
matter of the Contract and the parties’ related activities.

Proposal

The submission from a Contractor in response to this
RFP.

Schedule

The deadlines contained in the Work Plan for
performance of Services and other Project activities.

Software

The configured software customized for the State
provided by the Contractor in response to this RFP. All
software provided by the Contractor under the Contract
including, without limitation, custom software, vendor
software, and COTS software.

Specifications

The written specifications that set forth the requirements
which include, without limitation, this RFP, the Proposal,
the Contract, any performance Standards, documentation,
applicable State and Federal policies, laws and
regulations, State technical standards; and subsequent
State-approved Deliverables. The Specifications are
considered part of the Contract.
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State

The State of New Hampshire, acting through the
Department of Administrative Services.

State Fiscal Year (SFY)

The New Hampshire State fiscal year extends from July
1st through June 30" of the following calendar year.

Subcontractor

An entity or individual retained by the Contractor to
perform under the Contract on behalf of the Contractor and
has no direct contractual relationship with the Department
under the Project.

System

Consists of the total system including, without limitation, all
Software, specified hardware, communications, and
interfaces.

Task Order

A negotiated agreement obligating the Contractor to
provide a defined service or produce a specific deliverable
at a contracted price.

User Acceptance Testing
(UAT)

User Acceptance Testing; the type of testing where
monitored users determine whether a system meets all
their requirements, and will support the business for which
it was designed.

Work Plan

The document that sets forth the delineation of tasks,
activities and events to be performed and Deliverables to
be produced with regard to the Project. The Work Plan,
and each State approved revision, will be considered part
of the Contract.
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APPENDIX B: ADDITIONAL INFORMATION

B-1: FEET CORRIDOR ATMS — NHDOT KEY PERSONNEL

The NHDOT FEET Corridor ATMS Project Manager shall be defined as the point person for all
Project activities through NHDOT. Currently this person is identified as Susan Soucie, PE. Ms.
Soucie is also known as the TSMO Project Manager. Ms. Soucie shall also be the point person
for the FEET Corridor design efforts.

The NHDOT FEET Corridor Construction Administrator (CA) is defined as the point person for
FEET Corridor construction activities. Currently this person is identified as Nasser Yari.
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B-2: KNOWN UTILITIES WITHIN THE PROJECT AREA

Town of Bedford

CATV: Comcast
POC: Barry Sullivan (889-6718 x63917) and Steve Bouchard
(Steve_Bouchard@cable.comcast.com)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

COMMUNICATIONS: Teleport Communications America, LLC
POC: Scott Ferreira (sf5412@att.com)

COMMUNICATIONS: US Sprint
POC: Michael Hanifan (413-237-2598)

COMMUNICATIONS: Verizon Business
POC: Stephen Parretti (508-248-1305)

FIRE: Bedford Fire Department
POC: Scott Wiggin, Fire Chief (603-472-3219 x14)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

POWER (TRANSMISSION): National Grid
POC: Johnathan Estes (781-907-3303)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)
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SEWER: Bedford Public Works Department
POC: Jim Stanford (603-472-3070)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER: Manchester Water Works
POC: Guy Chabot (603-624-6516 X2801)

WATER: Pennichuck Water Works, Inc.
POC: John Boisvert (603-913-2328

Town of Bow

CATV: Comcast
POC: Mike Cooke (603-679-5695 x1006)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

FIRE: Bow Fire Department
POC: H. Dana Abbott, Fire Chief (603-228-4320)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (DISTRIBUTION): Unitil Energy Systems, Inc.
POC: Chuck Lloyd (603-227-4520)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

POWER (TRANSMISSION): National Grid
POC: Johnathan Estes (781-907-3303)
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RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

TELEPHONE: Dumbarton Telephone Company
POC: David Montgomery (603-774-9911)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER & SEWER: Concord General Services Department
POC: Ed Roberge (603-225-8520)

City of Concord

CATV: Comcast
POC: Mike Cooke (603-679-5695 x1006)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

FIRE: Concord Fire Department
POC: Richard Wollert (603-225-8667)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

GAS: Tennessee Gas Pipeline Company
POC: David Wood (860-763-6005) and John Kennedy (john_kennedy@kindermorgan.com)

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (DISTRIBUTION): Unitil Energy Systems, Inc.
POC: Chuck Lloyd (603-227-4520)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)
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POWER (TRANSMISSION): National Grid
POC: Johnathan Estes (781-907-3303)

RAILROAD: NHDOT - Bureau of Rail and Transit

POC: Shelley Winters, Adminstrator (603-271-2468)
OPERATOR: New England Southern Railroad
POC: Peter Dearness (603-783-8000)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

STEAM: Concord Steam Corporation
POC: Mark Saltsman (603-224-1461)

TELEPHONE: Bayring Communications
POC: Steve Bond (603-776-3334)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

TELEPHONE: TDS Telecom
POC: Ernst (Mike) Bewersdorf (603-746-9288)

WATER & SEWER: Concord General Services Department
POC: Ed Roberge (603-225-8520)

Town of Hooksett

CATV: Comcast
POC: Katy Honohan (603-679-5695 x1011)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: Lightower
POC: Mark Bonanno (508-616-7818)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

COMMUNICATIONS: Oxford Networks
POC: Scot Crockett (207-333-3493)
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FIRE: Hooksett Fire Department
POC: Michael Williams, Fire Chief (603-623-7272)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

GAS: Tennessee Gas Pipeline Company
POC: David Wood (860-763-6005) and John Kennedy (john_kennedy@kindermorgan.com)

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

SEWER: Hooksett Wastewater Department
POC: Bruce Kudrick (603-485-7000)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER: Central Hooksett Water Precinct
POC: Jay Smith (603-624-0608)

WATER: Hooksett Village Water Precinct
POC: David Foote (603-485-3392)

WATER: Manchester Water Works
POC: Guy Chabot (603-624-6516 X2801)

WATER: Pennichuck Water Works, Inc.
POC: John Boisvert (603-913-2328

WATER & SEWER: Hooksett Highway Department
POC: Leo Lessard (603-668-8019)

City of Manchester

CATV: Comcast
POC: Katy Honohan (603-679-5695 x1011)
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COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: Lightower
POC: Mark Bonanno (508-616-7818)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

COMMUNICATIONS: Oxford Networks
POC: Scot Crockett (207-333-3493)

COMMUNICATIONS: Teleport Communications America, LLC
POC: Scott Ferreira (sf5412@att.com)

COMMUNICATIONS: US Sprint
POC: Michael Hanifan (413-237-2598)

COMMUNICATIONS: Verizon Business
POC: Stephen Parretti (508-248-1305)

FIRE: Manchester Fire Department
POC: Jody Rivard (603-669-2256 x3301)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

GAS: Tennessee Gas Pipeline Company
POC: David Wood (860-763-6005) and John Kennedy (john_kennedy@kindermorgan.com)

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

SEWER: Bodwell Waste Services Corporation
POC: Stephen St. Cyr (207-282-5222)

SEWER: Manchester Department of Public Works

104


mailto:sf5412@att.com

State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

POC: Todd Conners (603-624-6444 x5356)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER: Manchester Water Works
POC: Guy Chabot (603-624-6516 X2801)

Town of Merrimack

CATV: Comcast
POC: Barry Sullivan (603-889-6718 x63917)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: Lightower
POC: Mark Bonanno (508-616-7818)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

COMMUNICATIONS: Teleport Communications America, LLC
POC: Scott Ferreira (sf5412@att.com)

COMMUNICATIONS: US Sprint
POC: Michael Hanifan (413-237-2598)

COMMUNICATIONS: Verizon Business
POC: Stephen Parretti (508-248-1305)

FIRE: Merrimack Fire Department
POC: Michael Currier, Fire Chief (603-424-3690)

GAS: Liberty Utilities
POC: Andy Bernier (603-235-8760 (cell))

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

POWER (TRANSMISSION): National Grid
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POC: Johnathan Estes (781-907-3303)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

SEWER: Merrimack Public Works Department
POC: Richard Seymour (603-424-5137)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER: Merrimack Village District Water Works
POC: Ron Miner (603-424-9241)

WATER: Pennichuck Water Works, Inc.
POC: John Boisvert (603-913-2328)

City of Nashua

CATV: Comcast
POC: Thomas Reed (603-889-6718 x63914)

COMMUNICATIONS: AT&T Corp
POC: Mark Burkhart (203-266-4372)

COMMUNICATIONS: FirstLight Fiber
POC: Michael Wescott (518-694-8740)

COMMUNICATIONS: Lightower
POC: Mark Bonanno (508-616-7818)

COMMUNICATIONS: New Hampshire Optical Systems (Waveguide, Inc)
POC: Jay Dunn (978-376-1388)

COMMUNICATIONS: Teleport Communications America, LLC
POC: Scott Ferreira (sf5412@att.com)

COMMUNICATIONS: US Sprint
POC: Michael Hanifan (413-237-2598)

COMMUNICATIONS: Verizon Business
POC: Stephen Parretti (508-248-1305)

FIRE: Nashua Fire Department
POC: Brian Morrissey, Fire Chief (603-594-3651)

GAS: Liberty Utilities
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POC: Andy Bernier (603-235-8760 (cell))

ITS: NHDOT-TSMO
POC: Susan Soucie (603-271-6862)

POWER (DISTRIBUTION): Eagle Creek Renewable Energy
POC: Corey Colby (603-286-8471)

POWER (DISTRIBUTION): Eversource Energy
POC: Construction Services Support Center (1-800-362-7764)

POWER (TRANSMISSION): Eversource Energy
POC: Russell Maille (603-634-2477)

RAILROAD: Pan Am Railways
POC: David Fink (978-663-1175)

SEWER: Nashua Division of Public Works
POC: Steve Dookran (603-589-3120)

TELEPHONE: FairPoint Communications
POC: David Kestner (603-433-2119)

WATER: Merrimack Village District Water Works
POC: Ron Miner (603-424-9241)

WATER: Pennichuck Water Works, Inc.
POC: John Boisvert (603-913-2328)
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B-3: STATE OF NEW HAMPSHIRE PROPOSAL TRANSMITTAL
FORM LETTER

To: NHDOT Point of Contact: Susan Soucie, PE
TSMO Project Manager

RE:  Proposal Name: Frederick E. Everett Turnpike (FEET) Corridor ATMS Project
Proposal Number: Project No: 29408 - RFP DOT 2016-10

Proposal Opening Date and Time: April 22, 2016, 3:00 PM EST
Dear Madam:

Contractor Name: hereby
offers to sell to the State of New Hampshire the services indicated in Project No. 29408 RFP
DOT 2016-10 Frederick E. Everett Turnpike (FEET) Corridor ATMS Project at the price(s)
guoted in Contractor Response to 3.20.5 Section 5: Schedule, Cost and Price Analysis, in
complete accordance with all conditions of this RFP and all Specifications set forth in the RFP
and in the State of New Hampshire Terms and Conditions outlined in RFP Section 5.0: General
Contract and Project Requirements and Appendix D: State of New Hampshire Terms and
Conditions.

We attest to the fact that:

e The company has reviewed and agreed to be bound by all RFP terms and
conditions including but not limited to the State of New Hampshire Terms and
Conditions in Appendix D and Contract Requirements in Section 5, which shall
form the basis of any Contract resulting from this RFP; No new terms and
conditions have been added and no existing terms and conditions have been
deleted in this RFP Proposal.

e The Proposal is effective for a period of 180 days or until the Effective Date of any
resulting contract, whichever is later;

e The prices quoted in the Proposal were established without collusion with other
eligible vendors and without effort to preclude the State of New Hampshire from
obtaining the best possible competitive price; and

e The Vendor has read and included a copy of RFP DOT 2016-10 and any
subsequent signed Addendum (a).
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Our official point of contact is

Title

Telephone , Email

Authorized Signhature Printed

Authorized Signature

Important Note: Vendors will be provided an electronic version of the RFP Transmittal Letter.
Any electronic alteration to this Transmittal Letter template is prohibited. Any such changes
may result in a Proposal being rejected.
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B-4: QUALITY ASSURANCE CONSULTANT

The New Hampshire Department of Transportation has engaged the services of VHB to provide
technical and quality assurance support services within this procurement. The role of the Quality
Assurance Consultant focuses on design reviews and acceptance testing as well as contributing
to risk and issue management, and generally assisting in monitoring the project progress.
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B-5: CERTIFICATE OF VOTE

(Authority to enter into a Contract with the State)
This authorization notification shall be consistent with the Contractor’s corporate structure and
shall accompany a signed contract.

An officer of the company, name and title, shall certify that the person signing a Contract has
been given the authority to do so. That authority shall be in effect the day the Contract is
signed. The certifying official shall not be certifying him or herself, unless it is a sole
proprietorship.

The document shall certify that:
A. The signature of <the name and position of the signor of the contract> of the
Corporation affixed to any contract instrument or document shall bind the
corporation to the terms and conditions of the contract instrument or document.

B. The foregoing signature authority has not been revoked, annulled or amended in

any manner whatsoever, and remains in full force and effect as of the date of the
Contract.

SAMPLE:

CERTIFICATE
(Corporation Without Seal)

l, , do hereby represent and certify that:
(Name of Certifier)

(1) lam of ;
(Position of the Certifier) (Corporation/Company Name)
a(n) Corporation (the Corporation).

(Describe Corporate Type)

(2) I maintain and have custody of and am familiar with the Seal and the minutes of the
Corporation.

(3) I am duly authorized to issue certificates with respect to the contents of such books.

(4) The following statements are true and accurate based on the resolutions adopted by the
Board of

Directors of the Corporation at a meeting of the said Board of Directors held on

(Date of Meeting)
which meeting was duly held in accordance with law and the by-laws of
the

(State)
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Corporation.

(5) The signature of of this
Corporation

(name and position of the signor of the contract)
affixed to any contract instrument or document shall bind the corporation to the terms and
conditions
of the contract instrument or document.

(6) The foregoing signature authority has not been revoked, annulled or amended in any
manner

whatsoever, and remains in full force and effect as of the date hereof.
(7) This corporation has no seal.

IN WITNESS WHEREOF, | have hereunto set my hand as of the
Corporation.

(position of the Certifier)
Dated:
(Current Date)

(Certifier Signature and Title)

STATE OF

COUNTY OF
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B-6: NHDOT ENVIRONMENTAL REVIEW CHECKLIST

The NHDOT Environmental Review checklist will be made available on-line for Contractor use.
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B-7: SAMPLE SPECIAL PROVISION 509 — DRILLED SHAFTS

The NHDOT sample Special Provision 509 for drilled shaft foundations will be made available
on-line for Contractor use.
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APPENDIX C: HIGH LEVEL DESIGN DOCUMENT

The High Level Design Document (HLDD) will be made available on-line for Contractor use.
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APPENDIX D: STATE OF NEW HAMPSHIRE TERMS AND CONDITIONS

The State of New Hampshire has provided the below sample Agreement which includes the
Terms and Conditions that will be included in any contract that is a result of this RFP. This
Agreement and all of its attachments shall become public upon submission to the Govern and
Executive Council for approval. Any information that is private, confidential or proprietary must
be clearly identified to the New Hampshire Department of Transportation and agreed to in
writing prior to signing the contract. This RFP with all of its associated appendices, the
Contractor’s Proposal submission, and any materials provided during oral interviews shall be
considered attachments to the final Agreement.

This Agreement, also known as Form Number P-37, was last revised in May 2015.
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AGREEMENT
The State of New Hampshire and the Contractor hereby mutually agree as follows:

GENERAL PROVISIONS
1. IDENTIFICATION.

1.1 State Agency Name 1.2 State Agency Address

1.3 Contractor Name 1.4 Contractor Address

1.5 Contractor Phone 1.6 Account Number 1.7 Completion Date 1.8 Price Limitation
Number

1.9 Contracting Officer for State Agency 1.10 State Agency Telephone Number

1.11 Contractor Signature 1.12 Name and Title of Contractor Signatory

1.13 Acknowledgement: State of , County of

On , before the undersigned officer, personally appeared the person identified in

block 1.12, or satisfactorily proven to be the person whose name is signed in block 1.11, and
acknowledged that s/he executed this document in the capacity indicated in block 1.12.

1.13.1 Signature of Notary Public or Justice of the Peace

[Seal]

1.13.2 Name and Title of Notary or Justice of the Peace

1.14 State Agency Signature 1.15 Name and Title of State Agency Signatory

Date:

1.16 Approval by the N.H. Department of Administration, Division of Personnel (if applicable)

By: Director, On:

1.17 Approval by the Attorney General (Form, Substance and Execution) (if applicable)

By: On:

1.18 Approval by the Governor and Executive Council (if applicable)

By: On:
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2. EMPLOYMENT OF CONTRACTOR/SERVICES TO BE PERFORMED. The State of New Hampshire,
acting through the agency identified in block 1.1 (“State”), engages contractor identified in block 1.3
(“Contractor”) to perform, and the Contractor shall perform, the work or sale of goods, or both, identified
and more particularly described in the attached EXHIBIT A which is incorporated herein by reference
(“Services”).

3. EFFECTIVE DATE/COMPLETION OF SERVICES.

3.1 Notwithstanding any provision of this Agreement to the contrary, and subject to the approval of the
Governor and Executive Council of the State of New Hampshire, if applicable, this Agreement, and all
obligations of the parties hereunder, shall become effective on the date the Governor and Executive
Council approve this Agreement as indicated in block 1.18, unless no such approval is required, in which
case the Agreement shall become effective on the date the Agreement is signed by the State Agency as
shown in block 1.14 (“Effective Date”).

3.2 If the Contractor commences the Services prior to the Effective Date, all Services performed by the
Contractor prior to the Effective Date shall be performed at the sole risk of the Contractor, and in the
event that this Agreement does not become effective, the State shall have no liability to the Contractor,
including without limitation, any obligation to pay the Contractor for any costs incurred or Services
performed. Contractor must complete all Services by the Completion Date specified in block 1.7.

4. CONDITIONAL NATURE OF AGREEMENT. Notwithstanding any provision of this Agreement to the
contrary, all obligations of the State hereunder, including, without limitation, the continuance of payments
hereunder, are contingent upon the availability and continued appropriation of funds, and in no event shall
the State be liable for any payments hereunder in excess of such available appropriated funds. In the
event of a reduction or termination of appropriated funds, the State shall have the right to withhold
payment until such funds become available, if ever, and shall have the right to terminate this Agreement
immediately upon giving the Contractor notice of such termination. The State shall not be required to
transfer funds from any other account to the Account identified in block 1.6 in the event funds in that
Account are reduced or unavailable.

5. CONTRACT PRICE/PRICE LIMITATION/ PAYMENT.

5.1 The contract price, method of payment, and terms of payment are identified and more particularly
described in EXHIBIT B which is incorporated herein by reference.

5.2 The payment by the State of the contract price shall be the only and the complete reimbursement to
the Contractor for all expenses, of whatever nature incurred by the Contractor in the performance hereof,
and shall be the only and the complete compensation to the Contractor for the Services. The State shall
have no liability to the Contractor other than the contract price.

5.3 The State reserves the right to offset from any amounts otherwise payable to the Contractor under
this Agreement those liquidated amounts required or permitted by N.H. RSA 80:7 through RSA 80:7-c or
any other provision of law.

5.4 Notwithstanding any provision in this Agreement to the contrary, and notwithstanding unexpected
circumstances, in no event shall the total of all payments authorized, or actually made hereunder, exceed
the Price Limitation set forth in block 1.8.

6. COMPLIANCE BY CONTRACTOR WITH LAWS AND REGULATIONS/ EQUAL EMPLOYMENT
OPPORTUNITY.

6.1 In connection with the performance of the Services, the Contractor shall comply with all statutes, laws,
regulations, and orders of federal, state, county or municipal authorities which impose any obligation or
duty upon the Contractor, including, but not limited to, civil rights and equal opportunity laws. This may
include the requirement to utilize auxiliary aids and services to ensure that persons with communication
disabilities, including vision, hearing and speech, can communicate with, receive information from, and
convey information to the Contractor. In addition, the Contractor shall comply with all applicable copyright
laws.

6.2 During the term of this Agreement, the Contractor shall not discriminate against employees or
applicants for employment because of race, color, religion, creed, age, sex, handicap, sexual orientation,
or national origin and will take affirmative action to prevent such discrimination.

6.3 If this Agreement is funded in any part by monies of the United States, the Contractor shall comply
with all the provisions of Executive Order No. 11246 (“Equal Employment Opportunity”), as supplemented
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by the regulations of the United States Department of Labor (41 C.F.R. Part 60), and with any rules,
regulations and guidelines as the State of New Hampshire or the United States issue to implement these
regulations. The Contractor further agrees to permit the State or United States access to any of the
Contractor’s books, records and accounts for the purpose of ascertaining compliance with all rules,
regulations and orders, and the covenants, terms and conditions of this Agreement.

7. PERSONNEL.

7.1 The Contractor shall at its own expense provide all personnel necessary to perform the Services. The
Contractor warrants that all personnel engaged in the Services shall be qualified to perform the Services,
and shall be properly licensed and otherwise authorized to do so under all applicable laws.

7.2 Unless otherwise authorized in writing, during the term of this Agreement, and for a period of six (6)
months after the Completion Date in block 1.7, the Contractor shall not hire, and shall not permit any
subcontractor or other person, firm or corporation with whom it is engaged in a combined effort to perform
the Services to hire, any person who is a State employee or official, who is materially involved in the
procurement, administration or performance of this Agreement. This provision shall survive termination of
this Agreement.

7.3 The Contracting Officer specified in block 1.9, or his or her successor, shall be the State’s
representative. In the event of any dispute concerning the interpretation of this Agreement, the
Contracting Officer’s decision shall be final for the State.

8. EVENT OF DEFAULT/REMEDIES.

8.1 Any one or more of the following acts or omissions of the Contractor shall constitute an event of
default hereunder (“Event of Default”):

8.1.1 failure to perform the Services satisfactorily or on schedule;

8.1.2 failure to submit any report required hereunder; and/or

8.1.3 failure to perform any other covenant, term or condition of this Agreement.

8.2 Upon the occurrence of any Event of Default, the State may take any one, or more, or all, of the
following actions:

8.2.1 give the Contractor a written notice specifying the Event of Default and requiring it to be remedied
within, in the absence of a greater or lesser specification of time, thirty (30) days from the date of the
notice; and if the Event of Default is not timely remedied, terminate this Agreement, effective two (2) days
after giving the Contractor notice of termination;

8.2.2 give the Contractor a written notice specifying the Event of Default and suspending all payments to
be made under this Agreement and ordering that the portion of the contract price which would otherwise
accrue to the Contractor during the period from the date of such notice until such time as the State
determines that the Contractor has cured the Event of Default shall never be paid to the Contractor;
8.2.3 set off against any other obligations the State may owe to the Contractor any damages the State
suffers by reason of any Event of Default; and/or

8.2.4 treat the Agreement as breached and pursue any of its remedies at law or in equity, or both.

9. DATA/ACCESS/CONFIDENTIALITY/ PRESERVATION.

9.1 As used in this Agreement, the word “data” shall mean all information and things developed or
obtained during the performance of, or acquired or developed by reason of, this Agreement, including, but
not limited to, all studies, reports, files, formulae, surveys, maps, charts, sound recordings, video
recordings, pictorial reproductions, drawings, analyses, graphic representations, computer programs,
computer printouts, notes, letters, memoranda, papers, and documents, all whether finished or
unfinished.

9.2 All data and any property which has been received from the State or purchased with funds provided
for that purpose under this Agreement, shall be the property of the State, and shall be returned to the
State upon demand or upon termination of this Agreement for any reason.

9.3 Confidentiality of data shall be governed by N.H. RSA chapter 91-A or other existing law. Disclosure
of data requires prior written approval of the State.

10. TERMINATION. In the event of an early termination of this Agreement for any reason other than the
completion of the Services, the Contractor shall deliver to the Contracting Officer, not later than fifteen
(15) days after the date of termination, a report (“Termination Report”) describing in detail all Services
performed, and the contract price earned, to and including the date of termination. The form, subject
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matter, content, and number of copies of the Termination Report shall be identical to those of any Final
Report described in the attached EXHIBIT A.

11. CONTRACTOR’S RELATION TO THE STATE. In the performance of this Agreement the Contractor
is in all respects an independent contractor, and is neither an agent nor an employee of the State.

Neither the Contractor nor any of its officers, employees, agents or members shall have authority to bind
the State or receive any benefits, workers’ compensation or other emoluments provided by the State to its
employees.

12. ASSIGNMENT/DELEGATION/SUBCONTRACTS. The Contractor shall not assign, or otherwise
transfer any interest in this Agreement without the prior written notice and consent of the State. None of
the Services shall be subcontracted by the Contractor without the prior written notice and consent of the
State.

13. INDEMNIFICATION. The Contractor shall defend, indemnify and hold harmless the State, its officers
and employees, from and against any and all losses suffered by the State, its officers and employees,
and any and all claims, liabilities or penalties asserted against the State, its officers and employees, by or
on behalf of any person, on account of, based or resulting from, arising out of (or which may be claimed
to arise out of) the acts or omissions of the Contractor. Notwithstanding the foregoing, nothing herein
contained shall be deemed to constitute a waiver of the sovereign immunity of the State, which immunity
is hereby reserved to the State. This covenant in paragraph 13 shall survive the termination of this
Agreement.

14. INSURANCE.

14.1 The Contractor shall, at its sole expense, obtain and maintain in force, and shall require any
subcontractor or assignee to obtain and maintain in force, the following insurance:

14.1.1 comprehensive general liability insurance against all claims of bodily injury, death or property
damage, in amounts of not less than $1,000,000per occurrence and $2,000,000 aggregate ; and

14.1.2 special cause of loss coverage form covering all property subject to subparagraph 9.2 herein, in an
amount not less than 80% of the whole replacement value of the property.

14.2 The policies described in subparagraph 14.1 herein shall be on policy forms and endorsements
approved for use in the State of New Hampshire by the N.H. Department of Insurance, and issued by
insurers licensed in the State of New Hampshire.

14.3 The Contractor shall furnish to the Contracting Officer identified in block 1.9, or his or her successor,
a certificate(s) of insurance for all insurance required under this Agreement. Contractor shall also furnish
to the Contracting Officer identified in block 1.9, or his or her successor, certificate(s) of insurance for all
renewal(s) of insurance required under this Agreement no later than thirty (30) days prior to the expiration
date of each of the insurance policies. The certificate(s) of insurance and any renewals thereof shall be
attached and are incorporated herein by reference. Each certificate(s) of insurance shall contain a clause
requiring the insurer to provide the Contracting Officer identified in block 1.9, or his or her successor, no
less than thirty (30) days prior written notice of cancellation or modification of the policy.

15. WORKERS’ COMPENSATION.

15.1 By signing this agreement, the Contractor agrees, certifies and warrants that the Contractor is in
compliance with or exempt from, the requirements of N.H. RSA chapter 281-A (“Workers’
Compensation”).

15.2 To the extent the Contractor is subject to the requirements of N.H. RSA chapter 281-A, Contractor
shall maintain, and require any subcontractor or assignee to secure and maintain, payment of Workers’
Compensation in connection with activities which the person proposes to undertake pursuant to this
Agreement. Contractor shall furnish the Contracting Officer identified in block 1.9, or his or her
successor, proof of Workers’ Compensation in the manner described in N.H. RSA chapter 281-A and any
applicable renewal(s) thereof, which shall be attached and are incorporated herein by reference. The
State shall not be responsible for payment of any Workers’ Compensation premiums or for any other
claim or benefit for Contractor, or any subcontractor or employee of Contractor, which might arise under
applicable State of New Hampshire Workers’ Compensation laws in connection with the performance of
the Services under this Agreement.
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16. WAIVER OF BREACH. No failure by the State to enforce any provisions hereof after any Event of
Default shall be deemed a waiver of its rights with regard to that Event of Default, or any subsequent
Event of Default. No express failure to enforce any Event of Default shall be deemed a waiver of the right
of the State to enforce each and all of the provisions hereof upon any further or other Event of Default on
the part of the Contractor.

17. NOTICE. Any notice by a party hereto to the other party shall be deemed to have been duly delivered
or given at the time of mailing by certified mail, postage prepaid, in a United States Post Office addressed
to the parties at the addresses given in blocks 1.2 and 1.4, herein.

18. AMENDMENT. This Agreement may be amended, waived or discharged only by an instrument in
writing signed by the parties hereto and only after approval of such amendment, waiver or discharge by
the Governor and Executive Council of the State of New Hampshire unless no such approval is required
under the circumstances pursuant to State law, rule or policy.

19. CONSTRUCTION OF AGREEMENT AND TERMS. This Agreement shall be construed in accordance
with the laws of the State of New Hampshire, and is binding upon and inures to the benefit of the parties
and their respective successors and assigns. The wording used in this Agreement is the wording chosen
by the parties to express their mutual intent, and no rule of construction shall be applied against or in
favor of any party.

20. THIRD PARTIES. The parties hereto do not intend to benefit any third parties and this Agreement
shall not be construed to confer any such benefit.

21. HEADINGS. The headings throughout the Agreement are for reference purposes only, and the
words contained therein shall in no way be held to explain, modify, amplify or aid in the interpretation,
construction or meaning of the provisions of this Agreement.

22. SPECIAL PROVISIONS. Additional provisions set forth in the attached EXHIBIT C are incorporated
herein by reference.

23. SEVERABILITY. In the event any of the provisions of this Agreement are held by a court of
competent jurisdiction to be contrary to any state or federal law, the remaining provisions of this
Agreement will remain in full force and effect.

24. ENTIRE AGREEMENT. This Agreement, which may be executed in a number of counterparts, each

of which shall be deemed an original, constitutes the entire Agreement and understanding between the
parties, and supersedes all prior Agreements and understandings relating hereto.
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APPENDIX E: FEET CORRIDOR ATMS PROJECT BID ITEMS

A Project Bid Items spreadsheet will be made available on-line for Contractor use. The
Contractor shall use the Project Bid Items spreadsheet for the submission of the Cost Proposal.
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APPENDIX F: FREDERICK E. EVERETT TURNPIKE (FEET)
PRELIMINARY CONCEPT (30%) DESIGN PLANS

The preliminary project plans will be made available on-line for Contractor use.
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APPENDIX G: FEET CORRIDOR ATMS PRELIMINARY
COMMUNICATIONS PATH ANALYSIS

The Department conducted a preliminary quantitative evaluation of all of the proposed
communications links included in the FEET Corridor ATMS project. For the fiber optic links, the
analysis assumes that the Contractor will use the existing lit fibers where the communications
design will use an existing ITS device as a hub location and that the Contractor will use existing
dark fibers (to be assigned by the Department) for new equipment that will connect to the
existing fiber optic backhaul along 1-93.

For the wireless portion of the design, it is the Contractor’s sole responsibility to perform their
own communications design and analysis and to develop a wireless communications design
that meets the functional requirements of the project. This preliminary communications
evaluation is provided for informational purposes only to demonstrate the viability of a wireless
approach to portions of this project. The Frederick E. Everett Turnpike (FEET) Corridor ATMS
Deployment Plan was used as the basis for this wireless communications path analysis. The
Communications Architecture Diagram contained in the FEET ATMS Preliminary Concept
(30%) Design Plans (included in this RFP as Appendix F) as well as the tabulation of
communications links contained in Table 1 in this Appendix below, were derived from the
approach outlined in the FEET Corridor ATMS Deployment Plan. Additionally, a number of
existing ITS devices were added to this evaluation. It is the Department’s goal to connect these
existing ITS devices as shown in the Preliminary Design Plans to the wireless communications
system that will be designed and constructed in this project. The existing sites are so identified
in Table 1.

Table 1 contains an entry for each of the proposed communications links in the project,
including high capacity wireless backhaul links, wireless access links between project hubs and
project ITS device cabinets, wireless access links between project ITS device cabinets, and
fiber optic links between the existing fiber optic backhaul along 1-93 and project ITS device
cabinets. For each of the wireless links shown, the table shows the link length, assumed
antenna height, clearance above an assumed sixty (60) foot tree canopy, and Fresnel zone.

As described in the RFP, the actual radio frequency to be used for the wireless access links to
ITS device cabinets shall be proposed by the Contractor. For the purpose of this wireless path
analysis, the public safety frequency band of 4.9 Ghz was used, such that first order Fresnel
zone effects could be quantified and included in the analysis. This 4.9 GHz is the radio
frequency that has been used for wireless access links on previous NHDOT ITS projects.

As described in the RFP, each of the wireless links in the wireless radio system shall have an
availability, or “up time”, of 99.99 percent. This is equivalent to a maximum outage time,
averaged over one year, of 52.6 minutes. The Contractor shall demonstrate in the Radio
Frequency Path Profile Study submission that each wireless link is designed to meet or exceed
this requirement.

It must be noted that, in determining the assumed antenna heights, it was necessary to consider
the antenna height needs of all ITS devices contained in the deployment plan, not just those
required to be constructed as a result of this RFP. As described elsewhere in this contract, the
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Contractor shall construct a communications system that meets the needs of the ITS devices
defined herein, as well as all ITS devices described in the deployment plan. For example, if an
ITS device site “A” to be constructed in this project requires an antenna height of sixty (60) feet
to provide wireless connection to the connected ITS devices for this project only, but this same
ITS device site “A” needs an antenna height of eighty (80) feet in order to properly communicate
with a future ITS device site “B” as described in the deployment plan, then the Contractor shall
install the eighty (80) foot high antenna and associated mounting support in this project.

For the purposes of this preliminary communications path analysis, the assumption was made
that the maximum tree canopy height along any given link is sixty (60) feet. For each of the
wireless paths in the table, the table shows the clearance available above this assumed sixty
(60) foot high tree canopy. If this number is zero or greater, than the wireless link has a clear
line of sight (LOS). However, it is also necessary that an additional clearance amount be
available to account for the Fresnel zone effect, or the widening of the radio beam as it
propagates through space. The additional clearance needed is equal to sixty (60) percent of the
first Fresnel zone, which is shown in the table for each link. Thus, if the clearance above
assumed tree canopy figure is greater than or equal to the “60% of first Fresnel Zone” figure,
then the associated wireless link is viable. In all but six of the links in the table, this is the case.
In the six exception cases, it was determined through visual observation that the actual tree
canopy height is less than sixty (60) feet in the areas of concern, thus these six links were also
deemed to be viable.

As mentioned above, there are a number of sites included in Table 1 that are already existing in
part or in whole. It is the Department’s desire to connect these existing sites to the wireless
communications system that will be constructed in this project. For many of these existing sites,
the challenge will be to construct an antenna at an acceptable mounting height that will meet the
LOS and up time requirements. It is expected that several of these sites may require a new
support pole to mount the antenna at the required height. As part of the Contractor’s system
design, these sites will require special attention. A case-by-case evaluation of these existing
sites follows:

RWIS FEET 2.3 _M: The existing RWIS is mounted to an overhead sign structure. The
proposed LOS is affected by the assumed tree canopy. Analysis suggests an assumed antenna
mounting height of 40 feet is required. Contractor shall verify: if LOS is obstructed, will this site
require a new pole for the antenna?

RWIS/CCTV FEET 8.0_S: The existing RWIS pole is less than 35 feet tall. The proposed LOS
is affected by the assumed tree canopy. Analysis suggests an assumed antenna mounting
height of 70 feet is required. Contractor shall verify: if LOS is obstructed, will this site require a
new pole for the antenna or could a repeater reduce the required mounting height?

DMS FEET 8.6_S: Analysis suggests this site will work with an assumed antenna mounting
height of 40 feet is required. Contractor shall verify and determine the most effective method of
achieving the required antenna mounting height, noting that the site is a portable changeable
message sigh (PCMS) and is subject to relocation.

DMS 101 53.4_E: The proposed LOS is affected by the assumed tree canopy; however, a field

review of the expected wireless path suggests that the tree canopy assumption may be too
conservative for this location. Analysis suggests an assumed antenna mounting height of 40
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feet is required. Contractor shall verify and determine the most effective method of achieving the
required antenna mounting height for this ground mounted DMS.

DMS 293 8.8_N: The proposed LOS is affected by the existing site’s low elevation and
surrounding tree canopy. Analysis suggests the most likely wireless connection would still
require an assumed antenna mounting height of 80 feet. Contractor shall verify: if LOS is
obstructed, will this site require the evaluation of alternative wireless paths to other feasible
candidate sites or the incorporation of repeater sites?

RWIS/CCTV 293 10.4_N: The existing RWIS pole is about 35 feet tall. The proposed LOS is
affected by the assumed tree canopy. Analysis suggests an assumed antenna mounting height
of 85 feet is required, or 40 feet if an active repeater site is located at the Amoskeag Bridge.
Contractor shall verify and determine the most effective method of achieving the required
antenna mounting height.

DMS 93 32.4_S: Analysis suggests this site will work with an assumed antenna mounting
height of 40 feet. Contractor shall verify and determine the most effective method of achieving
the required antenna mounting height, noting that the site is a PCMS and is subject to
relocation.

RWIS/CCTV 93 34.8 N: The existing RWIS and CCTV are mounted to an overhead sign
structure. The proposed LOS is affected by the assumed tree canopy. Analysis suggests an
assumed antenna mounting height of 40 feet is required. Contractor shall verify: if LOS is
obstructed, will this site require a new pole for the antenna?

126



State of New Hampshire
Department of Transportation

FEET CORRIDOR ATMS

Table 1. Communications Path Evaluation

FROM TO
Clearance | 60% of
Assumed Assumed Above First
Antenna Antenna Link Assumed [ Fresnel
Mounting Mounting | Link Type [ Length, | Tree Canopy, | Zone, Ft.
Device ID Height, Ft. Device ID Height, Ft. @ Mi. Ft. @ @
FCC 1012123 tower 120 FCC 1232306 tower 100 WBH 6.4 110 -
FCC 1232306 tower 100 FCC 1060729 tower 100 WBH 8.2 15 -
FCC 1060729 tower 100 CCTV, MVDS 293 11.2N 90 WBH 7.3 30 -
FCC 1012123 tower 120 CCTV, MVDS FEET 1.3 N 80 WA 1.7 0 13
CCTV, MVDS FEET 1.3 N 80 CCTV, MVDS 0.5 S 80 WA 0.8 -10
FCC 1012123 tower 120 RWIS FEET 2.3_M (Exist.) 40 WA 0.7 -6
FCC 1012123 tower 120 DMS, MVDS FEET 3.8 S 60 WA 1.3 40 11
FCC 1012123 tower 120 CCTV, MVDS FEET 4.8 S 60 WA 2.0 65 14
FCC 1012123 tower 120 CCTV, MVDS FEET 6.2 S 60 WA 2.8 65 16
FCC 1232306 tower 100 RWIS, CCTV FEET 8.0_S (Exist.) 70 WA 2.4 6 15
FCC 1232306 tower 100 DMS FEET 8.6_S (Exist.) 40 WA 1.8 -20 13
FCC 1060729 tower 100 CCTV 29334 E 60 WA 0.2 40 4
FCC 1060729 tower 100 DMS 101 53.4_E (Exist.) 40 WA 1.0 -25 10
FCC 1060729 tower 100 CCTV, DMS, MVDS 2934.7 S 80 WA 1.6 57 12
CCTV, DMS, MVDS 293 4.7 S 80 CCTV, MVDS 293 6.1 N 80 WA 1.3 -20 11
CCTV, DMS, MVDS 293 4.7 S 80 CCTV, MVDS 293 6.8 S 90 WA 2.1 17 14
CCTV, MVDS 293 6.8 S 90 CCTV 293 7.5 N 60 WA 0.6 23 8
CCTV, MVDS 293 6.8 S 90 CCTV, RWIS 10.4 N (Exist.) 40 WA 3.1 23 17
CCTV, MVDS 293 11.2N 90 DMS 293 8.8 N (Exist.) 80 WA 2.2 -15 14
1-93 Fiber Backhaul (Dark) N/A CCTV, MVDS 93 26.9 N N/A F N/A N/A N/A
CCTV, MVDS 93 26.9 N 80 CCTV 9328.4 N 80 WA 1.6 39 12
CCTV, MVDS 93 26.9 N 80 CCTV 9328.9 S 80 WA 2.1 17 14
1-93 Fiber Backhaul (Exist.) N/A DMS, CCTV, MVDS 93 27.8_S (Exist.) N/A N/A N/A N/A
1-93 Fiber Backhaul (Dark) N/A CCTV, MVDS 93 31.7 N N/A N/A N/A N/A
1-93 Fiber Backhaul (Dark) N/A CCTV, MVDS 93 33.0 N N/A N/A N/A N/A
CCTV, MVDS 93 33.0 N 90 DMS 93 32.4_S (Exist.) 40 WA 0.6 11 8
CCTV, MVDS 93 33.0 N N/A DMS 93329 N N/A N/A N/A N/A
1-93 Fiber Backhaul (Exist.) N/A CCTV, MVDS 93 35.4_S (Exist.) N/A N/A N/A N/A
CCTV, MVDS 93 35.4_S (Exist.) 90 DMS 93 36.5 S 60 WA 0.9 26 9
1-93 Fiber Backhaul N/A DMS, CCTV, MVDS 93 36.8 N N/A F N/A N/A N/A
DMS, CCTV, MVDS 93 36.8 N 80 RWIS, CCTV 93 34.8 N (Exist.) 40 WA 1.4 2 12
DMS, CCTV, MVDS 93 36.8 N 80 CCTV, MVDS 93 37.2 S 60 WA 0.4 13 6

(1) Link type: F = fiber; WA = wireless access; WBH = wireless backhaul.
(2) Tree canopy is assumed to be 60 feet, maximum, throughout the project. Where clearance value is less than fresnel zone value, tree canopy was
observed to be less than 60 feet. Clearance shown is the expected minimum value along the link.
(3) Where shown, the Fresnel zone is calculated at 4.9 Ghz. It is not shown for wireless backbone links, because the Contractor shall determine the
wireless frequency based on the data capacity required.
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APPENDIX H: FEET CORRIDOR EXISTING ITS DEVICES —
AVAILABLE INFORMATION

Available information on the existing ITS devices, including the existing fiber optic network along
1-93, will be made available on-line for Contractor use.

128



	RFP Issued February 29, 2016
	Mandatory Conference… March 14, 2016, 10:00 am (EST)
	at:   Department Of Transportation,
	7 Hazen Drive,
	Room 114
	Concord, NH
	State Contact Susan Soucie, PE
	TSMO Project Manager
	Contract Type Lump Sum
	Proposals Due      April 22, 2016, 3:00 pm (EST)
	at:  Department of Transportation
	Bureau of Transportation Systems Management and Operations (TSMO)
	110 Smokey Bear Boulevard
	Concord, NH 03301
	RFP Issued January 26, 2016
	Mandatory Conference… February 9, 2016, 10:00 am (EST)
	at:   Department Of Transportation,
	7 Hazen Drive,
	Room 114
	Concord, NH
	State Contact Susan Soucie, PE
	TSMO Project Manager
	Contract Type Lump Sum
	Proposals Due      March 17, 2016, 3:00 pm (EST)
	at:  Department of Transportation
	Bureau of Transportation Systems Management and Operations (TSMO)
	110 Smokey Bear Boulevard
	Concord, NH 03301
	1.1 Schedule of Events
	1.2 Firm Fixed Price
	1.3 Contact Information
	1.4 Terms and Definitions
	1.5 Supporting Documentation
	1.6 Additional Documents and Reference Materials
	1.7 Project Overview
	1.7.1 Project Duration (Term)

	1.8 ITS and Communications SUBSystem Project Elements
	1.8.1 Frequency Coordination and FCC Spectrum Licensing
	1.8.2 Systems Engineering Process

	1.9 Connection of Existing NHDOT ITS Devices
	2.1 ATMS Deployment Plan Review
	2.2 High Level Design Document Review
	2.3 Detailed LeveL Functional Requirements
	2.3.1 Detailed Level Functional Requirements Process
	2.3.2 Detailed Level Functional Requirements Deliverables

	2.4 System Design
	2.4.1 PRELIMINARY SYSTEM DESIGN (PSD)
	2.4.1.1 Preliminary System Design Deliverables
	2.4.1.1.1 NHDOT 60% Plan Set
	2.4.1.1.2 Equipment Submittals

	2.4.1.2 Initiation of Construction Activities

	2.4.2 DETAILED SYSTEM DESIGN (DSD)
	2.4.2.1 Detailed System Design Deliverables

	2.4.3 SYSTEM DESIGN SUBMITTAL REQUIREMENTS
	2.4.4 AS-BUILT PLANS

	2.5 INTEGRATION AND SYSTEM ACCEPTANCE TESTING
	B. Stand-Alone Test
	I. Integration Central Control Test
	J. Final System Acceptance

	2.6 Training
	2.6.1 Optional System Maintenance Training

	2.7 System Maintenance and warranty
	2.7.1 System Maintenance
	2.7.1.1 Spare Parts Inventory
	2.7.1.2 Spare Controller Inventory

	2.7.2 System Warranty Support
	2.7.3 Maintenance Training of NHDOT Personnel
	2.7.4  Extended System Maintenance and Warranty Support

	3.1 Proposal Submission, Deadline, and Location Instructions
	3.2 Proposal Inquiries
	3.3 Mandatory Contractor Conference
	3.4 Letter Of Intent
	Mandatory Letter of Intent to Bid
	3.4.1 Revoking Letter of Intent

	3.5 Alteration of RFP
	3.6 RFP Amendment
	3.7 Non-Collusion
	3.8 Multiple Proposals
	3.9 Validity of Proposal
	3.10 Property of State
	3.11 Confidentiality of a Proposal
	3.12 Public Disclosure
	3.13 Non-Commitment
	3.14 Proposal Preparation Costs
	3.15 Oral Presentations and Discussions
	3.16 Required Contract Terms and Conditions
	3.17 Award
	3.18 MINIMUM STANDARDS FOR PROPOSAL CONSIDERATION
	3.19 Proposal Format
	3.20 Proposal Organization
	3.20.1 Section 1: Statement of Project Need
	3.20.2 Section 2: Corporate Qualifications
	3.20.3 Section 3: Management Summary
	3.20.4 Section 4: Work Plan
	3.20.5 Section 5: Cost and Price Analysis
	3.20.6 Section 6: Appendix

	4.1 Criteria for Selection
	4.2 Rights of the DEPARTMENT in Evaluating Proposals
	4.3 Planned Evaluation Steps
	4.3.1 Initial Screening
	4.3.2 Preliminary Evaluation of Proposals and Reference and Background Checks
	4.3.3 Oral Interviews
	4.3.4 Final Evaluation

	4.4  PROPOSAL EVALUATIONS
	4.4.1 Calculation of Technical Scores
	4.4.2 Scoring of the Proposed FEET Corridor ATMS System Design and Technical Approach
	4.4.3 Scoring of Contractor’s Communication System Design, Deployment and Licensing
	4.4.4 Scoring of Contractor’s Innovations and Value Engineering
	4.4.5 Scoring of Contractor’s Ability to Execute and Meet the Project Schedule
	4.4.6 Scoring of Contractor’s System Maintenance and Warranty
	4.4.7 Scoring of Contractor’s Qualification, Project Team, Capabilities and References
	4.4.8 Calculation of the Price Proposal Score

	4.5 Contractor Selection
	5.1 State of New Hampshire Terms and Conditions and Contract and Project Requirements
	5.2 State Contracts
	5.3 Contractor Responsibilities
	5.4 Contractor’s Project Office and Staff
	5.4.1 Contractor’s Project Manager
	5.4.2 Contractor’s Key Personnel

	5.5 Work Plan/Project Schedule
	5.6 Insurance and Risk Management
	5.7 NHDOT Transportation Management Center (TMC)/ NHDOS Incident planning & operations center (ipoc) Facilities Activities
	5.8 Construction Coordination
	5.9 Initiation of the Maintenance and Warranty Support Period
	5.10 System Warranty
	5.10.1 Software
	5.10.2 Licenses
	5.10.3 Non-Infringement
	5.10.4 Viruses; Destructive Programming
	5.10.5 Compatibility
	5.10.6 Services

	5.11 Structures Plans
	5.12 GENERAL CIVIL Plans
	5.13 Right of Way/Utility Coordination
	5.14 Geotechnical Services
	5.15 Environmental REQUIREMENTS
	5.15.1 Storm Water Pollution Prevention Plan (SWPPP)
	5.15.2 Permits
	5.15.3 Soil and Groundwater Contamination

	5.16 Environmental Services/Mitigation
	5.17 Verification of Existing and Planned Conditions
	5.18 Project Schedule
	5.19 Meetings and Progress Reporting
	5.20 Public Involvement
	5.20.1 Community Awareness
	5.20.2 Public Meetings
	5.20.2.1 Public Workshops, Informational Meetings
	5.20.2.2 Public Involvement Data


	5.21 Quality Management Plan (QMP)
	5.21.1 Design
	5.21.2 Construction
	5.21.3 Materials Control and Testing

	5.22 Schedule of Prices
	5.23 Computer Automation and Plans
	5.24 Construction Engineering and Inspection
	5.25 Design Issue Escalation and Conflict Resolution
	5.26 Construction Clarification, Conflict Resolution
	5.27 Design and Construction Criteria
	5.28 Specifications
	5.29 Shop Drawings
	5.30 Sequence of Construction
	5.31 Traffic Control Analysis/ Traffic Control Plans
	5.32 Performance Bond
	5.33 Licenses
	5.33.1 License Grant
	5.33.2 Software and Documentation Copies
	5.33.3 Restrictions
	5.33.4 Title
	5.33.5 Third Party
	5.33.6 CCTV Software Licensing
	5.33.7 Network Monitoring System Licensing

	5.34 FEDERAL AVIATION ADMINISTRATION FORM 7460 – NOTICE OF PROPOSED coNSTRUCTION OR ALTERATION
	5.35 COORDINATION WITH THE STATEWIDE ATMS SYSTEM INTEGRATOR
	5.36 RELATED DOCUMENTS REQUIRED AT CONTRACT TIME
	5.37 CERTIFICATION REGARDING DEBARMENT, SUSPENSION, AND OTHER RESPONSIBILITY MATTERS – Primary Covered Transactions
	5.38 SPECIAL ATTENTION - Lobbying
	5.39 SPECIAL ATTENTION – Disadvantaged Business Enterprise Policy
	5.40 SPECIAL ATTENTION – Disadvantaged Business Directory
	5.41 SPECIAL ATTENTION – Buy America
	AGREEMENT
	The Department conducted a preliminary quantitative evaluation of all of the proposed communications links included in the FEET Corridor ATMS project.  For the fiber optic links, the analysis assumes that the Contractor will use the existing lit fiber...
	For the wireless portion of the design, it is the Contractor’s sole responsibility to perform their own communications design and analysis and to develop a wireless communications design that meets the functional requirements of the project. This prel...



B-3:
STATE OF NEW HAMPSHIRE PROPOSAL TRANSMITTAL FORM LETTER 

To: 
NHDOT Point of Contact:  Susan Soucie, PE 


TSMO Project Manager


RE:
Proposal Name: Frederick E. Everett Turnpike (FEET) Corridor ATMS Project 

Proposal Number: Project No: 29408 - RFP DOT 2016-10


Proposal Opening Date and Time: March 17, 2016, 3:00 PM EST

Dear Madam:


Contractor Name: _____________________________________________________ hereby offers to sell to the State of New Hampshire the services indicated in Project No. 29408 RFP DOT 2016-10 Frederick E. Everett Turnpike (FEET) Corridor ATMS Project at the price(s) quoted in Contractor Response to 3.20.5 Section 5: Schedule, Cost and Price Analysis, in complete accordance with all conditions of this RFP and all Specifications set forth in the RFP and in the State of New Hampshire Terms and Conditions outlined in RFP Section 5.0: General Contract and Project Requirements and Appendix D: State of New Hampshire Terms and Conditions.


We attest to the fact that:


· The company has reviewed and agreed to be bound by all RFP terms and conditions including but not limited to the State of New Hampshire Terms and Conditions in Appendix D and Contract Requirements in Section 5, which shall form the basis of any Contract resulting from this RFP; No new terms and conditions have been added and no existing terms and conditions have been deleted in this RFP Proposal.


· The Proposal is effective for a period of 180 days or until the Effective Date of any resulting contract, whichever is later;


· The prices quoted in the Proposal were established without collusion with other eligible vendors and without effort to preclude the State of New Hampshire from obtaining the best possible competitive price; and


· The Vendor has read and included a copy of RFP DOT 2016-10 and any subsequent signed Addendum (a).


Our official point of contact is ________________________________________, 


        Title ________________________________________  


Telephone_____________________________, Email_______________________________


Authorized Signature Printed ________________________________________


Authorized Signature _______________________________________________


Important Note:  Vendors will be provided an electronic version of the RFP Transmittal Letter.  Any electronic alteration to this Transmittal Letter template is prohibited.  Any such changes may result in a Proposal being rejected.


[bookmark: _GoBack]Bureau of Environment

Environmental Review Checklist



Today’s Date: ____/____/______



Project Name: 	______________________________



Federal Number: 	____________________________	Hearing Date:	____/____/______





State Number: 	______________________________	Advertising Date: 	____/____/______

								 On-Shelf Date:  ____/ ____/ ______





Project Mgr.: ________________ Designer: ________________ Environmental Mgr.: _______________





Project Description: 	___________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________



Note: The issues highlighted below may require an approval, review or permit by other agencies.  As such, the amount of time required to address these issues is dependent upon others’ schedules.



Check appropriate boxes:

Yes   No   Unk.   FLAG







				WETLAND PERMITTING

			NWI Map: (http://granitview.unh.edu/)

			DES Permit (Unknown/ Routine Roadway/ Minimum/ Minor/ Major) circle oneRed Flags:

*Allow 6-8 months prior to advertising date for permitting

*Tier 3 Stream Crossings

*Permanent impacts in perennial streams

*Permanent impacts over 10,000 SF

*Prime wetlands





			ACOE Permit (None/ SPGP/ Individual) circle one

				Stream Crossing(s) 	(Name/Tier/Watershed): _______________________

						(Name/Tier/Watershed): _______________________

						(Name/Tier/Watershed): _______________________

						(Name/Tier/Watershed): _______________________	    				(Hhttp://water.usgs.gov/osw/streamstats/new_hampshire.htmlH)

· Prime Wetlands (Direct Impacts/ 100’ Buffer Impacts) circle all that apply

· Criteria for Shoreline Stabilization

· FHWA Wetlands Finding Required (EO 11990)

· Mitigation Required 

	Type (Creation/ Preservation/ Restoration/ ARM/ Other) circle all that apply

				If “Other,” please list: 	__________________________________________

· Mitigation information put into Mitigation Database

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			_________________________________________________________________



				SHORELAND PERMIT

			SWQPA Waterbody:	________________________________________________

	(Hhttp://des.nh.gov/organization/divisions/water/wetlands/cspa/documents/consolidated_list.pdfH)

	Permit Type: SWQPA Permit or Permit By Notification circle one

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________





		





Yes   No   Unk.   FLAG





				CULTURAL/ HISTORIC RESOURCES (SECTION 106)

   Define Area of Potential EffectRed Flags:

*Structures in APE over 50 years old

*Historic Districts

*Work in undisturbed areas

*Work near waterbodies/

watercourses

*Work within 25’ of cemeteries

*Franconia Notch Pkwy

*Robert Prowse Memorial Bridge on I93 in Londonderry

*Railroad lines





Does project qualify under the Program Comment for Post-1945 Bridges? Yes / No / NA



   RPR form (2 copies) OR Project Info w/Programmatic Agreement Certification Form given to the Cultural Resource Program, with Program Comment Recordation Form if appropriate

			

			Project Effect (No Historic Properties/ No Adverse/ Adverse)  

			  Signed Memo or Certification Form Rec’d 

			  Mitigation Required 

			  Stonewalls in project area (Stonewall form required ) 

  Coordinate with the Cultural Resource Program if any cemeteries are located within 25’ of any proposed work

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________



				SECTION 4(f)

			Type (Recreational or Park/ Historic/ Fish or Waterfowl Refuge) circle all that applyRed Flags:

*Construction access/ staging

*Parks, boat launches, trailheads/trails, rail trails

*Temporary or permanent impacts



			Document Type (de minimis/ Programmatic 4(f)/ Individual 4(f) Evaluation)

			Resource(s):	______________________________________________________

			_________________________________________________________________

	Notes:	_________________________________________________________

			_________________________________________________________________

			 Letter needed from Official(s) with Jurisdiction



				COASTAL ZONE CONSISTENCY (Flow chart (S:\CZMA))

			Intergovernmental Review (http://www.nh.gov/oep/planning/services/irp/index.htm)

	(Hhttp://des.nh.gov/organization/divisions/water/wmb/coastal/categories/overview.htmH)

	Notes:	_________________________________________________________

			_________________________________________________________________

	 Contact Letter sent to DES Coastal Program

	    Reply: _________________________________________________________



				ESSENTIAL FISH HABITAT

· Within EFH waters (Waterbody: 	___________________________________)

	Species:	_______________________________________________________

	Life Cycle Stages:	_______________________________________________

(Hhttp://www.nero.noaa.gov/hcd/H)

			    EFH Assessment Worksheet required

	Notes:	_________________________________________________________

			_________________________________________________________________



				WATER QUALITY (w/in 1 mile of project area)

	 Project reviewed by BOE Water Quality Program ManagerRed Flags:

*AOT thresholds for stormwater treatment

*Increases in impervious surface when a Corps permit is required

*Chloride-impaired watersheds

* ORW; Class A Waters

*MS4 Community

*Individual Federal Permits (WQC trigger)





	 Is the project subject to AOT requirements? (see DOT Flowchart on S drive)  	



	Impairments: _____________________________________________________

	_________________________________________________________________

	_________________________________________________________________

	 Outstanding Resource Waters: ______________________________________

	 Class A Waters:__________________________________________________

	 Water Quality Certificate required  		 MS4 Community

	 

	Notes:	_________________________________________________________

	__________________________________________________________________

	__________________________________________________________________



Yes   No   Unk.   FLAG





				WATER SUPPLY/ AQUIFERS

(http://des.nh.gov/onestop/index.htmhttp://www2.des.state.nh.us/gis/onestop/register.asp)

	 DWSPA    Wellhead Protection Area    Aquifer   Public Water Supply

	Notes:	_________________________________________________________

	_________________________________________________________________

	 Contact Letter sent to DES Drinking Water and Groundwater Bureau

	    Reply: _________________________________________________________

	

				US COAST GUARD ISSUES

· Navigable Water: ________________________________________________

· Coordination Required (USCG Permit/Construction Oversight) circle one

	Notes:	_________________________________________________________

			_________________________________________________________________

	 Contact Letter sent to USCG (through FHWA)

	    Reply: _________________________________________________________



				CONTAMINATION

			DES Listed Sites within 1000’ of the project area:				   Red Flags:

*ACM on bridges or asbestos utilities

*LUST sites in or near project area

*Deep excavation or

dewatering activities

*ROW acquisition

*Monitoring wells in project area



			_________________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			(DES OneStop – http://www2.des.state.nh.us/gis/onestop/register.asp)

			

			 Project reviewed with Contamination Program Manager

	 Will Site Screening/RASCAL survey be completed by the Contamination Program? 

			

			Are monitoring wells located in project area?  (Yes/ No) circle one

			Is there a bridge on the project known to contain lead paint? (Yes/ No)

			

			Asbestos

			  Bridge(s) in project flagged for ACM: ________________________________

			_________________________________________________________________

  Any projects in Nashua or Hudson must be reviewed with Contamination Program due to known asbestos disposal sites.

  Are asbestos utilities located in the project area?

	Notes:	________________________________________________________

			_________________________________________________________________

			_________________________________________________________________



				INVASIVE SPECIES 

				Species in project area: _____________________________________________

	_________________________________________________________________

	_________________________________________________________________

	Notes:	_________________________________________________________

			_________________________________________________________________

			

				CONSERVATION LANDS (http://granitview.unh.edu/)

· CLS (LCIP) Lands (http://www.nh.gov/oep/planning/programs/clsp/index.htm) Red Flags:

*Work outside ROW (temporary or permanent)

*Potential for Section 4(f) impacts



· LCHIP Lands (http://www.lchip.org/) 

· Other:	________________________________________________________

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________

			 Contact letter sent to CLS program

				 Reply: _________________________________________________________









Yes   No   Unk.   FLAG



				NH FISH & GAME/ US FISH & WILDLIFE SERVICE ISSUES

· Coordination completed on concerns flagged by NHB reviewRed Flags:

*All stream crossings

*Perched outlets/inlets

*Stone outlet protection in stream channels

*TOY concerns with        in-stream work



· Fish passage

· Wildlife Concerns: _______________________________________________

                 Time of Year Restriction: _________________________________

· Highest Ranked Habitat (WAP):	____________________________________

	Notes:	_________________________________________________________

			

				RARE, THREATENED, & ENDANGERED SPECIES

· Review DataCheck Tool: https://www2.des.state.nh.us/nhb_datacheck/default.aspx    OR  NHB Screening Layer (only if project qualifies under the  Data Sharing Agreement):  S:\Environment\Rare Species\Data Sharing\NHB Screening Layer

   Review: http://ecos.fws.gov/ipac/

   Coordinate with NOAA Protected Resource Division (tidal waters)



· State-listed Species: _____________________________________________

· Federally-listed Species:	__________________________________________

· Exemplary Natural Communities:____________________________________



· Obtain NHB memo (File #:__________) 

· Obtain USFWS memo (http://www.fws.gov/newengland/EndangeredSpec-Consultation.htm)



· ESA Section 7 Consultation required

	

	Notes:	_________________________________________________________

			_________________________________________________________________



				FLOODPLAINS/ FLOODWAYS

			(http://granitview.unh.edu/) OR (http://goo.gl/DCoeO)Red Flags:

*Adding fill in floodplain or floodway

*Change in bridge dimensions



· FIRMette printed

· Coordination with FEMA Required

· Is the project located within a regulatory floodway? 

· Is the project located within a floodplain? 

(Zone A/ Zone AE/ Other) circle all that apply

   Any increase in Base Flood Elevation or any fill in the floodplain requires additional coordination with OEP

	Notes:	_________________________________________________________

			_________________________________________________________________

	 Contact Letter sent to OEP              Reply: ___________________________

 

				NH DESIGNATED RIVERS

			Name:	___________________________ LAC Contact:	__________________Red Flags:

*Any work in segments classified as Natural 



			Designation(s) in project area:	______________________________________

			(http://des.nh.gov/organization/divisions/water/wmb/rivers/desigriv.htm)

	Notes:	_________________________________________________________

			_________________________________________________________________

	 Contact Letter sent to LAC                Reply: ___________________________



				WILD & SCENIC RIVERS (Lamprey River or Wildcat River)

			(http://www.rivers.gov)

			River Administering Agency:___________ Classification:____________________

· Section 7 Determination Required

	Notes:	_________________________________________________________



				SECTION 6(f)

			Name: __________________________ Use: ______________________________Red Flags:

*Work outside ROW (temporary or permanent)

*Potential for Section 4(f) impacts





	Notes:	__________________________________________________________

	 Contact Letter sent to LWCF Program                Reply: ___________________







Yes   No   Unk.   FLAG



				FARMLAND SOILS (FPPA) 

				(http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/fppa/) 

				 Form AD-1006 or CPA-106 required

	Notes:	_________________________________________________________

			_________________________________________________________________



				AIR/ NOISE ANALYSES

				(Air/ Noise/ Both) circle one       Request review from Air & Noise Program Mgr

	S:\Environment\Air & Noise) 

	Notes:	_________________________________________________________

			_________ ________________________________________________________



				ENVIRONMENTAL JUSTICE

	Notes:	_________________________________________________________

			_________________________________________________________________



				WHITE MOUNTAIN NATIONAL FOREST

	  Contact WMNF (send email to Forest Engineer)Red Flags:

*Non-programmatic projects

*Impacts outside easement

*Stream crossings

*Clearing





	  Regional Forester Sensitive Species:_________________________________

	_________________________________________________________________

	  Candidate Wild & Scenic Rivers:_____________________________________

	  Send draft NEPA document to Forest Engineer (allow 30 days for review)	

	Notes:	_________________________________________________________

			_________________________________________________________________

	

				NATURAL RESOURCE AGENCY COORDINATION MEETING(S)

			Dates:	___________________________________________________________

AIR (http://www.nh.gov/dot/org/projectdevelopment/environment/units/project-management/nracrmeetings.htm)

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________



				CULTURAL RESOURCE AGENCY COORDINATION MEETING(S)

			Dates:	___________________________________________________________ 

	Notes:	_________________________________________________________

			_________________________________________________________________

			_________________________________________________________________



				ENVIRONMENTAL DOCUMENT TYPE

· NEPA Classification

Type	(Programmatic CE/ Tracking Form/ Individual CE/ EA) circle one

· Non-classification

Type	(Short Form/ Non-Fed Tracking Form/ Env. Study) circle one

	DUE BY: _________________________________________________________



				PUBLIC INVOLVEMENT

					Context Sensitive Solutions Project

					Public Informational Meeting(s):	___________________________________

					Public Officials Meeting(s):	________________________________________

					Public Hearing:	_________________________________________________

	Notes:	_________________________________________________________













				NPDESYes   No   Unk.   FLAG



				Is there greater than 1 acre of land disturbance? (Yes/ No) circle one

				Does the project require coverage under the NPDES CGP? (Yes/ No) circle one

					Storm Water Pollution Prevention Plan required

					Complete the CGP Special Attention prior to Pre-Ad Meeting

	Notes:	_________________________________________________________



				SUMMARY OF ENVIRONMENTAL ISSUES (for contract documents)

	S:\Environment\BOE Procedures

	Notes:	_________________________________________________________



				ENVIRONMENTAL COMMITMENTS

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

				_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________

· ______________________________________________________________

_________________________________________________________________



NOTES: _________________________________________________________________

_____________________________________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________
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APPENDIX H: FEET Corridor ATMS EXISTING ITS DEVICES – AVAILABLE INFORMATION

FEET ATMS - Existing ITS Devices

		DEVICE

		DEVICE TYPE

		CITY/TOWN

		TRAVEL DIRECTION

		MILE MARKER



		

		

		

		

		



		F. E. Everett Turnpike

		

		

		

		



		

		

		

		

		



		Nashua CCTV Tower

		CCTV

		Nashua

		Northbound

		MM 0.5



		DMS FEE 1.2_N

		DMS

		Nashua

		Northbound

		MM 1.2



		RWIS FEET 2.3_M

		RWIS

		Nashua

		Southbound

		MM 2.3



		CCTV FEE 8.0_S

		CCTV

		Nashua

		Southbound

		MM 8.0



		RWIS FEE 8.0_S

		RWIS

		Nashua

		Southbound

		MM 8.0



		DMS FEE 8.6_S

		DMS

		Nashua

		Southbound

		MM 8.6



		DMS FEE 18.8_N

		DMS

		Bedford

		Northbound

		MM 18.8



		

		

		

		

		



		I-293

		

		

		

		



		

		

		

		

		



		DMS 293 4.8_S

		DMS

		Bedford

		Southbound

		MM 4.8



		DMS 293 8.8_N

		DMS

		Manchester

		Northbound

		MM 8.8



		CCTV 293 10.4_N

		CCTV

		Hooksett

		Northbound

		MM 10.4



		RWIS 293 10.4_N

		RWIS

		Hooksett

		Northbound

		MM 10.4



		

		

		

		

		



		NH Route 101

		

		

		

		



		

		

		

		

		



		DMS 101 53.4_E

		DMS

		Bedford

		Eastbound

		MM 53.4



		

		

		

		

		



		I-93

		

		

		

		



		

		

		

		

		



		CCTV 93 27.8_S

		CCTV

		Hooksett

		Southbound

		MM 27.8



		DMS 93 27.8_S

		DMS

		Hooksett

		Southbound

		MM 27.8



		DMS 93 32.4_N

		DMS

		Bow

		Northbound

		MM 32.4



		DMS 93 32.4_S

		DMS

		Bow

		Southbound

		MM 32.4



		CCTV 93 33.8_N

		CCTV

		Bow

		Northbound

		MM 33.8



		CCTV 93 34.8_N

		CCTV

		Bow

		Northbound

		MM 34.8



		RWIS 93 34.8_N

		RWIS

		Bow

		Northbound

		MM 34.8



		CCTV 93 35.4_S

		CCTV

		Bow

		Southbound

		MM 35.4



		CCTV 93 36.2_N

		CCTV

		Concord

		Northbound

		MM 36.2



		DMS 93 36.8_N

		DMS

		Concord

		Northbound

		MM 36.8
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Nashua CCTV Tower (Nashua)
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DMS FEE 1.2_N (Nashua)
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RWIS FEE 2.3_M (Nashua)
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RWIS/CCTV FEE 8.0_S (Nashua)
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DMS FEE 8.6_S (Nashua)
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DMS FEE 18.8_N (Merrimack)
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DMS 101 53.4_E (Bedford)
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DMS 293 4.8_S (Bedford)
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DMS 293 8.8_N (Manchester)


[image: image10.jpg]





RWIS/CCTV 293 10.4_N (Manchester)
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DMS/CCTV 93 27.8_S (Hooksett)
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DMS 93 32.4_S (Bow)
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DMS 93 32.4_N (Bow)
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CCTV 93 33.8_N (Bow)
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RWIS/CCTV 93 34.8_N (Bow)
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CCTV 93 35.4_S (Bow)
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DMS 93 36.8_N (Concord)


1.

High Level Design Document

Frederick E. Everett Turnpike (FEET) Corridor

Advanced Transportation Management System (ATMS)

ADVANCED TRANSPORTATION MANAGEMENT SYSTEM (ATMS)
1.1. GENERAL REQUIREMENTS

1.1.1. The Contractor shall provide an integrated ATMS consisting of the following
Subsystems:

e A Closed Circuit Television (CCTV) Subsystem;

e A Motor Vehicle Detection System (MVDS) Subsystem;

e A Dynamic Message Sign (DMS) Subsystem;

e A Communications Subsystem which includes wireless and fiber optic
connectivity to the NHDOT Transportation Management Center (TMC) and
other ATMS subsystems;

e A Central Control Subsystem with head end monitoring and control
equipment at the TMC; and

e Assorted additional equipment and devices that will become part of the
complete, functional ATMS.

1.1.2. The Contractor shall furnish and install the ATMS subsystems at locations
identified in the Frederick E. Everett (FEET) ATMS Preliminary Concept (30%)
Design Plan Set, and as modified and accepted throughout the final design process.

1.1.2.1.  All ATMS and communications system equipment shall be installed
following manufacturer’s recommendations.

1.1.2.2.  The Contractor shall provide an identification name to all IP addressable
equipment in accordance with the Department’s ITS device naming
convention. The Contractor shall provide a key to link the device location
name shown in the Preliminary Concept (30%) Design Plan Set to the new ITS
device names in accordance with the Department’ ITS device naming
convention.

1.1.3. The Contractor shall submit an IP address request form (as provided by the
Department) to request the assignment of IP addresses for all ATMS equipment.

1.1.4. The Contractor shall perform all operations and equipment integration necessary
to ensure that the finished ATMS and ITS subsystems function as depicted in the
plans and as required by these functional requirements as modified throughout the
system design process.





1.1.4.1. The Contractor shall either provide subsystem equipment supported by
the Southwest Research Institute’s (SwWRI) New England Compass ATMS
(Statewide ATMS) or the Contractor shall be responsible to ensure that the
Contractor’s proposed equipment can be supported by the Statewide ATMS
at the Contractor’s expense.

1.1.5. The Contractor shall provide all transportation, labor, materials, equipment,
supplies, tools, accessories, hardware, software, and licenses necessary for a
complete system design and installation.

1.1.6. Contractor shall coordinate, establish, connect and pay for adequate electric
utility services for each subsystem and device. The Contractor shall be responsible
for maintaining and funding electric utility services until Final System Acceptance.

1.1.6.1.  Where the Contractor provides public utility service, the ATMS system
shall be sized to meet the required power loads for the device cabinets, plus
spare capacity equal to 50 percent of the require power loads.

1.1.6.2.  All new public electric service connections shall be metered. Meters shall
be installed on new meter pedestals in locations approved by the local power
company and NHDOT.

1.1.6.3. Metered service pedestals shall be UL-listed and shall not be installed
within NHDOT limited access or controlled access right of way (LAROW or
CAROW).

1.1.6.4. Where the Contractor provides private utility service (i.e. solar power
systems), the ATMS system shall be sized to meet the required power loads
for the device cabinets in accordance with the solar power requirements.

1.1.7. The Contractor shall furnish and install an uninterruptible power supply (UPS) for
each new ITS device and for each wireless communication subsystem hub cabinet
for this project except for equipment that uses solar power systems.

1.1.7.1.  The UPS shall be connected to each ITS device and communications
equipment with a capacity to supply power for no less than two (2) hours
after loss of power unless otherwise noted in these requirements.

1.1.7.2.  The UPS shall include sealed AGM type batteries that are specified as
maintenance free.

1.1.7.3.  The UPS shall include a communications means that shall be connected
to the Ethernet switch in the ITS field cabinet. The UPS shall send power
failure status to the Central Control subsystem when primary power is lost.

1.1.7.4. The UPS shall include monitoring software for use in the Central Control
subsystem.

1.1.7.5. The UPS shall include a remote power manager (RPM) unit that includes a
minimum of eight (8) 120 VAC outlets. Each of the 120 VAC outlets shall be





individually controllable from the Central Control subsystem via TCP/IP. The
RPM shall include an RJ45 Ethernet port which shall be connected to an RJ45
Ethernet port on the Ethernet Switch. Any and all software needed at the
Central Control subsystem to control the RPM shall be supplied, installed, and
configured by the Contractor. In addition to being manually controllable from
the Central Control system, the RPM shall include the ability to program time-
of-day/day-of-week schedules whereby each of the 120 VAC outlets can be
individually controlled by these schedules. Additional power strips shall be
supplied and installed at no additional cost as needed to facilitate plugging
devices into the RPM.

1.1.8. All materials and workmanship shall meet the requirements of the 2014 National
Electrical Code (NEC), the 2012 National Electrical Safety Code (NESC), and project
specifications of NHDOT. If any specific requirement of these codes conflict, the
Contractor shall conform to the more restrictive applicable interpretation.

1.1.9. AIlITS field equipment and communications subsystem hubs shall include a field
equipment cabinet.

1.1.10. All ITS field equipment shall include a grounding and bonding system. All ITS field
equipment shall be bonded in accordance with the NEC, Article 250.

1.1.11. All ITS field equipment shall be protected in accordance with the American
Association of State Highway and Transportation Officials (AASHTO) Roadside
Design Guide, 4th edition. For equipment within the clear zone whose height is
less than the offset from the roadway, the equipment shall be protected in
accordance with Test Level 4 (TL-4). For all other equipment within the clear zone,
the equipment shall be protected in accordance with Test Level 3 (TL-3).

1.1.12. The Contractor shall provide each component with all required appurtenances,
including all necessary cables of proper length and connectors for power and
communications, as defined by the manufacturer.

1.1.13. All cables for power, communication, and trace wire shall be installed in conduit.
The minimum size for any conduit on this project shall be 3-inches, nominal.

1.1.14. All ATMS device subsystems and the Central Control subsystem shall include
communications cabling required to interface with the communications subsystem.

1.1.15. The Contractor shall label all communication cables at both ends with
permanent self-laminating cable tags with a naming scheme that shall be directed
by NHDOT.

1.1.16. The Contractor shall submit as-built plans on archival quality mylar per the
Department's procedures along with electronic files of all as-built plan sheets. The
Contractor shall furnish to the Department the following:

e 1 full size set of 22" x 34" signed and sealed as-built plans;





3 sets of 11”x17” paper as-built plans with all final documentation;

1 set of as built plan CADD files on electronic media storage device;

1 complete set of PDF files of the as-built plans — each individual plan sheet
shall be a separate PDF file — on electronic media storage device;

1 set of configuration files indicating all hardware configuration options and
settings used to operate the equipment in hard copy and electronic formats;
and

All electronic files shall be provided on a compact disk (CD) or digital video
disk (DVD) or alternative digital format as approved by the Department.
The Contractor's Licensed New Hampshire Professional Engineer, in
responsible charge of the project’s design, shall professionally endorse (sign
and seal) the record prints, the special provisions, and all reference and
support documents.

1.1.17. The Contractor shall connect existing ITS devices to the Communications
subsystem as show in the FEET ATMS Preliminary Concept (30%) Design Plans. The

Contractor shall fully integrate the existing devices into the Central Control

subsystem.
2. CLOSED CIRCUIT TELEVISION (CCTV) SUBSYSTEM
2.1. SUBSYSTEM REQUIREMENTS
2.1.1. The Contractor shall furnish and install video and communications equipment at
locations identified in the FEET ATMS Preliminary Concept (30%) Design Plan Set.
The CCTV subsystem shall include the following components:

CCTV Dome Type Camera Assembly
CCTV Camera Pole

CCTV Camera Pole Foundation
CCTV Camera Lowering System

2.1.2. The CCTV subsystem video equipment shall provide video coverage to satisfy the

functional intent found in the FEE Turnpike Corridor ATMS Deployment Plan or as
directed by NHDOT.

2.1.3. The CCTV Subsystem shall be digital, IP addressable, and Ethernet ready.

2.1.4. The CCTV Subsystem shall return video and operational status updates to the

Central Control subsystem.

2.1.5. The CCTV Subsystem shall report system faults and component failure

notification data to the Central Control subsystem.

2.1.6. The CCTV Subsystem shall provide central control of camera pan, tilt, zoom

features. These features shall have a latency of no greater than one (1) second as

observed on each system camera.





2.1.7. The CCTV Subsystem shall have a minimum of 100 user defined camera "pre-
sets" for position, zoom, exposure and focus. Presets shall be controllable from
the Central Control subsystem.

2.1.8. The CCTV Subsystem shall have the capability to be viewed, controlled and
tested locally at the camera site utilizing a laptop computer with OEM software.
The Contractor shall supply appropriate cables to make the connection from the
local camera controller to a computer laptop (laptop not included).

2.1.9. The Contractor shall furnish and install the CCTV Subsystem on support poles of
sufficient height to maximize useful camera fields of view in all travel directions
and visually clear existing obstructions, including highway signage, adjacent
infrastructure, landscape, foliage, and tree canopy.

2.1.10. Using a bucket truck, telescoping camera assembly or similar camera elevation
device, the Contractor shall obtain, record and deliver to NHDOT for written
approval, multiple accurate 360-degree CCTV roadway and adjacent field of view
video images with camera tilt range, at a minimum, from 0-degrees to minus 90-
degrees, from the precise Contractor's proposed site and camera height
installation. The tilt elevation of the video recordings shall not exceed the
maximum upward tilt of the proposed camera for each site. The camera video shall
consist of a minimum of eight (8) minutes of video recording at each CCTV camera
site, with a full 360 degree pan and a full zoom along each direction of each
roadway and ramp visible from the camera site.

2.1.11. Contractor shall provide and install a ground controlled camera lowering device
for all CCTV cameras.

2.1.12. The CCTV subsystem shall include a transient voltage surge suppression (TVSS)
system.

2.1.13. All CCTV poles shall be designed and provided with two camera lowering device
systems. The cameras shall be set at 90 degrees or 180 degrees apart based on the
location of the pole with respect to the field of view.

2.1.14. All CCTV poles shall include a lightning dissipater with at least four (4) spot
dissipaters in a candelabra arrangement.

2.1.14.1. The lightning dissipater shall be offset from the camera pole and provide
protection for the CCTV camera without interfering with the camera or
lowering device operation.

2.1.14.2. The lightning dissipater shall be connected to the CCTV support pole
using manufacturer-recommended clamps that are capable of rigidly holding
the lightning dissipater to the support pole in winds up to 100 mph.

2.1.15. Contractor shall provide and install bonding and earth ground terminals for
camera locations.





2.2.

COMPONENT REQUIREMENTS

2.2.1. CCTV Dome Type Camera Assembly

2.2.1.1. The CCTV subsystem shall include dome type high definition (HD) video
cameras.

2.2.1.2. The camera assembly shall have an image sensor of at least 1/3 inch
nominal progressive scan CCD.

2.2.1.3. The camera lens shall be at least: 3.4 - 119 mm, F1.4 - 4.2, autofocus,
automatic day/night, horizontal angle of view: 1.7° - 55.8°.

2.2.1.4. The camera shall have a minimum illumination of: Color: 0.2 lux at 30 IRE
B/W: 0.04 lux at 30 IRE.

2.2.1.5. The camera shall have a minimum Shutter time of: NTSC 1/30 000 s - 0.5
s, PAL: 1/30000s-1.5s.

2.2.1.6. The camera shall have a minimum Pan/Tilt/Zoom functionality of: 100
preset positions, 360° endless pan at a speed of 0.05 - 450°/s, 220°; tilt of -
220° at a speed of 0.05 - 450°/s; and 30x optical zoom and 12x digital zoom,
total 360x zoom with a guard tour and control queue.

2.2.1.7. The camera shall be able to utilize at least these video compressions:
H.264 (MPEG-4 Part 10/AVC) and Motion JPEG.

2.2.1.8. The camera shall have a resolution of at least: HDTV 320x180 up to
1280x720, 720p. The Department encourages the Contractor to consider
cameras with resolution up to 1080p.

2.2.1.9. The camera shall have a frame rate of at least: 25/30 frames per second
(fps) (50/60 Hz) in all resolutions; M-JPEG: up to 25/30 fps (50/60 Hz) in all
resolutions.

2.2.1.10. The camera shall be capable of multi-streaming in H.264 and Motion
JPEG formats: multiple individually configured streams in maximum resolution
at 30/25 (60/50 Hz) fps. The frame rate and bandwidth shall be controllable.

2.2.1.11. The camera must have the following image setting functionality. Wide
Dynamic Range (WDR), manual shutter time, compression, color, brightness,
sharpness, white balance, exposure control, exposure zones, backlight
compensation, fine tuning of behavior in low light, rotation, text and image
overlay, 32 individual 3D privacy masks, image freeze on PTZ, electric image
stabilization, and automatic defog.

2.2.1.12. The camera shall be able to utilize the following: Security Password
protection, IP address filtering, HTTPS, encryption, IEEE 802.1X network
access control, digest authentication, user access log.

2.2.1.13. The camera must support at least these protocols: IPv4/v6, HTTP, HTTPS,
QoS Layer 3 DiffServ, FTP, CIFS/SMB, SMTP, Bonjour, UPnPTM,





SNMPv1/v2c/v3 (MIB-Il), DNS, DynDNS, NTP, RTSP, RTP, TCP, UDP, IGMP,
RTCP, ICMP, DHCP, ARP, SOCKS, SSH, and NTCIP.

2.2.1.14. The camera shall conform to the ONVIF Profile S standard and have an
open Application Programming Interface.

2.2.1.15. The camera must be able to utilize at least the following intelligent video
analytics: Video motion detection, auto-tracking.

2.2.1.16. The camera must support alarm triggers from multiple sources including
intelligent video, PTZ position.

2.2.1.17. The camera must be able to process alarm events of at least these
sources: File upload via FTP, HTTP and email; Notification via email, HTTP and
TCP; PTZ position, guard tour, video recording to edge storage, auto-tracking,
day/night mode, and utilize local storage with a minimum video buffer of 56
MB pre- and post-alarm.

2.2.1.18. The camera casing shall be at least an IP66-rated, environmentally
hardened aluminum casing with a seamless clear polycarbonate dome cover,
optically clear with no distortion in any portion of the dome up to 20-degrees
above horizontal.

2.2.1.19. The camera power must be either: 24 VAC nominal or utilize High Power
over Ethernet, max. 100-240 V AC, max. 60 W. Midspans are acceptable.

2.2.1.20. The camera network connector shall be an RJ-45 for 10BASE-T/100BASE-
TX IP66-rated.

2.2.1.21. The camera must operate and start in at least the following conditions:
Camera unit: -40 °C to 50 °C (-40 °F to 122 °F).

2.2.1.22. The camera must weigh no more than 10 pounds.

2.2.1.23. The camera shall be Underwriter’s Laboratory (UL) approved.

2.2.2. CCTV Camera Pole
2.2.2.1.  Each CCTV shall be installed on a galvanized steel pole. Once installed,

the camera pole shall be plumb to the vertical axis.

2.2.2.2. The CCTV camera pole shall be designed and constructed to comply with
all application sections of the 2015 AASHTO LRFD Standard Specifications for
Structural Supports for Highway Signs, Luminaries and Traffic Signals (LRFD
Standard Specifications), with all published addendums.

2.2.2.3. Al CCTV camera pole materials and products shall be manufactured in
the United States of America. Mill test reports and Certificates of Compliance
shall be supplied in compliance with the material specifications.

2.2.2.4. Camera poles shall be galvanized structural steel, including interior and
exterior surfaces, anchor bolts, bolt hardware, anchor plates, base plates and
all appurtenances. The fabricator shall provide proof of qualification and





certification in accordance with Section 550.3 of the NHDOT Standard
Specifications.
2.2.2.5.  All materials, methods and workmanship for the camera pole shall
conform to the LRFD Standard Specifications.
2.2.2.6.  All steel welding shall be in accordance with the LRFD Standard
Specifications.
2.2.2.7.  All circumferential welded pole and arm splices shall be ultrasonically or
radiographically inspected.
2.2.2.8. The camera pole shaft shall be one or two-piece construction conforming
to ASTM A595 Grade A with a minimum yield strength of 55 ksi or ASTM A572
with a minimum vyield strength of 65 ksi.
2.2.2.9. The camera pole based plate shall conform to ASTM A36 or A372 Grade
42.
2.2.2.10. The Contractor shall submit complete sets of shop drawings and
calculations for the camera poles signed and stamped by a Professional
Engineer licensed in the State of New Hampshire.
2.2.2.10.1. The basic wind speed for the camera poles shall be 130 mph.
2.2.2.10.2. The design life for the camera poles shall be 50 years.
2.2.2.10.3. The fatigue importance category for the pole shall be Cantilevered
Category Il for poles whose distance from foundation to the roadway
exceeds the height of the pole and shall be Cantilevered Category | for all
other poles.
2.2.2.10.4. The shop drawings shall include a table of the top of foundation
reactions from the CCTV pole design for the applicable LRFD wind
speeds.
2.2.2.10.5. Camera poles shall be designed for the design loading, plus an
additional 24-inch dish antenna mounted at 5 feet from the top of the
pole.
2.2.2.10.6. Camera poles shall be designed and installed such that when two
video cameras and lowering devices are mounted at the final heights,
the pole top shall not deflect more than 1-inch during a 30-mph wind or
1 percent of pole height due to a 90-mph wind (non-gusting).
2.2.2.10.7. The shop drawings shall include calculations for the pole, base
plate and anchor rods. These calculations shall be analyzed at the pole
base and at 5-foot intervals along the full height of the pole.
2.2.2.10.8. At each calculation location, the following information shall be
provided by the Contractor:





2.2.2.10.8.1. Pole diameter, thickness, section modulus, moment of
inertia and cross-sectional area;
2.2.2.10.8.2. Centroid, weight, projected area, drag coefficient, velocity
pressure and wind force of each trapezoidal pole segment;
2.2.2.10.8.3. Axial force, shear force, primary moment, total moment,
axial stress, bending stress, allowable axial stress, allowable
bending stress, and combined stress ratio (CSR); and
2.2.2.10.8.4. Angular and linear deflections
2.2.2.11. Camera poles shall be no less than 60-feet in height above foundation.
Height shall be increased as required to support communications or more
preferable viewing range. Camera height on the pole shall be determined by
the Department’s review of the video coverage.
2.2.2.12. The camera pole shall have a factory installed 2-inch galvanized steel
weatherhead at a height of approximately 20 feet and 48 feet above the
roadway elevation for future use. Additional factory installed weatherheads
shall be provided as needed for additional equipment, as defined by the
Contractor’s approved system design. Field drilling will not be permitted.
2.2.2.13. The camera pole shall include a hand hole opening reinforced with a
minimum 2-inch wide hot rolled steel rim.
2.2.2.13.1. The nominal outside dimension of the hand hole shall be 6 inches
x 27 inches.
2.2.2.13.2. The hand hole shall be equipped with a galvanized steel cover
secured with a clip on lock and tamper proof bolts.
2.2.2.13.3. The hand hole shall have a tapped hole for mounting the portable
lowering tool.
2.2.2.14. Camera poles shall include a grounding lug and a concrete foundation
with integral earth ground.
2.2.2.15. The Contractor shall provide a camera pole grounding system. The pole
grounding systems shall have a maximum of 25 ohms resistance to ground, or
as required by the camera pole manufacturer, whichever is more stringent.
2.2.2.15.1. The camera pole grounding shall consist of a ground rod array of
not less than four (4) ground rods at least 10 feet from the center of the
pole.
2.2.2.15.2. The ground rod array shall be interconnected with #4 AWG solid
copper wire between the ground rods, the camera pole, and the ITS
equipment cabinet providing a common ground for the system.
2.2.2.15.3. The ground wire shall enter the camera pole in a conduit sweep
installed in the CCTV support pole foundation.





2.2.2.15.4. Additional ground rods shall be installed and interconnected to
achieve a maximum resistance to ground of 25 ohms.

2.2.2.16. Camera poles shall include a pole top tenon designed to support two
camera lowering devices angled 90-180 degrees apart from one another. The
pole shall also include cable supports, internal conduits and conduit mount
adapters for both lowering devices, and equipment enclosures to be attached
to the pole.

2.2.2.17. The Contractor shall supply separate internal conduits and conduit mount
adapters in the pole for both lowering devices to separate the lowering cable
from the other equipment cables. The only cable permitted to move within
the pole or lowering device during lowering or raising shall be the stainless
steel lowering cable. All other cables must remain stable and secure during
lowering and raising operation.

2.2.2.18. Once installed, pole camera mounts shall be oriented toward the primary
travel directions or as directed by NHDOT.

2.2.3. CCTV Camera Pole Foundation
2.2.3.1.  Each camera pole shall be provided with a concrete foundation.

2.2.3.2. The CCTV camera pole foundation shall be designed and constructed to
comply with all application sections of the 2015 AASHTO LRFD Standard
Specifications for Structural Supports for Highway Signs, Luminaries and
Traffic Signals (LRFD Standard Specifications), with all published addendums.
2.2.3.3.  The Contractor shall submit complete sets of shop drawings and
calculations for the camera pole foundation signed and stamped by a
Professional Engineer licensed in the State of New Hampshire.
2.2.3.3.1. Foundations shall be designed in accordance with existing soil
conditions.
2.2.3.4. Camera pole foundations shall be compliant with all applicable NHDOT
Standard Specifications and applicable local and state construction codes.
2.2.3.4.1. Camera pole foundations shall consist of either a circular, steel
reinforced concrete drilled shaft or a steel reinforced concrete spread
footing foundation. If the Contractor elects to design and construct a
drilled shaft foundation, the drilled shafts shall be designed and
constructed in accordance with the sample NHDOT Special Provision
Section 509 — Drilled Shafts.
2.2.3.4.2. The Contractor shall submit a project specific Special Provision
Section 509 — Drilled Shafts as part of the Preliminary and Detailed
System Design submissions.
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2.2.3.4.3. Concrete for foundations shall be Class A meeting the
requirements of Section 520 except the following: slump shall be 8
inches, plus or minus 1 inch after batching; maximum aggregate size
shall be 3/8 inches; concrete shall be designed with the necessary
admixtures to maintain the required slump and sufficient workability
throughout the entire concrete placement and temporary casing
removal operation.
2.2.3.4.4. Reinforcing steel shall meet the requirements of Section 544,
Grade 60.
2.2.3.5.  Anchor rods shall conform to the requirements of ASTM F1554 Grade 55
(minimum). The entire rod shall be galvanized in accordance with ASTM
A153.
2.2.3.5.1. Each anchor rod shall be supplied with a minimum of two hex
nuts (ASTM A563 or ASTM A194) and a minimum of two flat hardened
washers (ASTM F436). Lock washers are prohibited.
2.2.3.5.2. Grout shall be prohibited between the baseplate and the top of
the foundation.
2.2.3.5.3. The Contractor shall furnish and install a stainless steel standard
grade wire cloth (1/4” (6.4 mm) maximum opening with minimum wire
diameter of AWG No. 16) shall be installed around the space between
the structure base plate and concrete foundation with a 2-inch (51 mm)
lap and %" stainless steel banding, secured in a manner that will permit
its removal for maintenance.
2.2.3.54. The connection of the pole to the foundation shall be a double-
nut joint moment connection.
2.2.3.5.5. The distance from the top of the concrete footing to the bottom
of the pole base plate shall be the nut height plus 1-inch or nut height
plus the anchor rod diameter maximum.
2.2.3.6. Camera poles shall not be placed on the leveling nuts until the concrete
has cured for a minimum of seven days or has attained a minimum of at least
80 percent of its design compressive strength.
2.2.3.7. A minimum of two additional two inch (2") spare conduits shall be
installed into the base of the camera pole from the ITS field cabinet for future
expansion of the ATMS system.
2.2.3.8. The camera pole shall be attached to the camera pole foundation in
accordance with the procedures described in the Appendix A.
2.2.3.9.  When the camera pole foundation is a drilled shaft of more than 12 feet
in depth, the Contractor shall conduct crosshole sonic logging (CSL) tests to
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the foundation. The CSL testing shall be conducted by the Contractor in
accordance with the sample Special Provision 509 and NHDOT and industry
standard practices.
2.2.3.9.1. The Contractor shall notify the Construction Contract
Administrator and the Bureau of Materials and Research at least seven
(7) days prior to conducting the CSL testing.
2.2.3.9.2. Each drilled shaft foundation of more than 12 feet in depth shall
include a minimum of four (4) access tubes constructed within the
reinforcement cage for the foundation.
2.2.3.9.3. At the completion and acceptance of the test, the Contractor shall
grout the access tubes.
2.2.3.9.4. The Department reserves the right to conduct independent
quality assurance CSL testing; therefore, the Contractor shall not grout
the access tubes until authorized by the Construction Contract
Administrator.

2.2.4. CCTV Camera Lowering System

2.2.4.1. A ground controlled camera lowering system shall be provided and
installed for all CCTV poles.

2.2.4.2. The camera lowering system shall be designed to support, raise and
lower an IP driven closed circuit television camera, lens, housing,
communication connector, cabling, connectors and other supporting field
components without damage or causing degradation of camera operations.

2.2.4.3. The camera lowering system shall be designed to accept, support, raise
and lower the specific type of CCTV camera to be provided and installed.

2.2.4.4. The camera lowering system and camera pole shall be compatible with
one another and designed to operate as a unified camera support system by
both original equipment manufacturers.

2.2.4.5. No mechanical, electrical or optical interference shall degrade the
performance of either the camera system or the camera lowering system.

2.2.4.6. The camera lowering component shall include a "self-aligning" camera
contact assembly such that the pole top mounted camera contact receiving
unit's video, control and power leads are securely connected and will not
twist under maximum wind conditions.

2.2.4.7. The camera lowering component shall withstand wind forces of 100-mph
with a 1.3 gust factor and a minimum 1.65 factor of safety.

2.2.4.8. The camera lowering component shall include a minimum of two (2)
latches for attaching the camera(s) to the lowering device at the top of the
pole.
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2.2.4.9. The camera lowering component suspension contact unit shall have a
minimum load capacity of 600-Ibs.
2.2.4.10. The camera lowering component cable shall not be under tension when
the camera is latched.
2.2.4.11. The camera lowering component cabling shall consist of Cat-6 individually
shielded pairs.
2.2.4.12. The camera lowering component video, control, power and antenna
cables installed at the camera pole site shall be permanently secured so as
not to interfere with the camera lowering cable's operation.
2.2.4.13. Each IP Male/Female connector shall include eight (8) contacts soldered
to CAT6 1000 Base TX Wire and five (5) contacts soldered to #18DLO wire
which may be used for additional camera requirements including but not
limited to power, alarms or grounds. Each male contact shall be self-wiping
upon insertion. The contacts must be certified to a minimum of CAT6 100
Base T requirements.
2.2.4.14. The camera lowering component shall include stainless steel or
aluminum interface and locking components.
2.2.4.15. The camera lowering component shall have sufficient weight to
disengage the camera and its control elements so that they may be lowered
properly.
2.2.4.16. The camera lowering tool shall include a gear assembly with a positive
breaking mechanism to secure the cable reel during raising and lowering to
prevent freewheeling.
2.2.4.17. All electrical and video connections associated with the camera lowering
system shall be fully protected from the weather in waterproof material.
2.2.4.18. The camera lowering system cable shall include a minimum 1/8 inch
diameter stainless steel aircraft cable with a minimum breaking strength of
1740 pounds with seven (7) strands of #19 wire.
2.2.4.19. The camera lowering device arms shall not rotate during high wind
conditions. Round support arms shall not be permitted.
2.2.4.20. The camera lowering system shall include a portable hand operated
lowering tool as well as a hand held electric drill motor with automatic
resetting adjustable overload clutch and clutch adapter to use with the
portable hand operated lowering tool.
3. DYNAMIC MESSAGE SIGN (DMS) SUBSYSTEM
3.1. SUBSYSTEM REQUIREMENTS
3.1.1. The Contractor shall furnish and install a Dynamic Message Sign (DMS)
Subsystem to display traffic information for the implementation of incident
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management plans and route diversions to meet the functional requirements
outlined in the FEE Turnpike ATMS Deployment Plan at the locations identified in
the FEET ATMS Preliminary Concept (30%) Design Plan Set and/or as specified by
NHDOT. The DMS subsystem shall include the following components:

e DMS for Overhead Installation

e DMS for Ground Mounting

e DMS Controller

3.1.2. DMS may be ground mounted for areas of the highway with no more than two
travel lanes unless otherwise shown in the FEET ATMS Preliminary Concept (30%)
Design Plans.

3.1.3. The DMS shall be mounted over the highway traveled way on a cantilever or full
span sign structure for areas of the highway with more than two lanes. Specific
mounting structures are shown in the FEET ATMS Preliminary Concept (30%)
Design Plans.

3.1.4. The DMS shall be manufactured in the United States of America.

3.1.5. The DMS shall contain display pixels constructed solely of high-intensity discrete
light emitting diodes (LEDs).

3.1.6. The DMS component shall provide operational status from the DMS equipment
to the Central Control subsystem.

3.1.7. The DMS system shall provide fault data for the DMS equipment to the Central
Control subsystem.

3.1.8. The DMS shall provide the ability to send display messages to the DMS
equipment from the Central Control subsystem.

3.1.9. The DMS component shall include a local interface that provides local control,
operational status, and fault data to connected equipment operated by field
personnel.

3.1.10. The DMS shall allow for field personnel to perform diagnostic testing on the DMS
equipment.

3.1.11. The DMS shall provide two modes of operation: (1) master operation, where the
Central Control subsystem commands and controls the sign and determines the
appropriate message or test pattern; and (2) local operation, where the sign
controller or a laptop computer commands and controls the sign and determines
the appropriate message or test pattern.

3.1.12. The DMS locations shall be compliant with FHWA, NHDOT, and MUTCD sign
placement standards.

3.1.13. The DMS subsystem shall utilize NTCIP protocols and be compatible with the
existing Statewide ATMS system, as defined by the Statewide ATMS vendor.
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3.1.13.1. The DMS Subsystem shall be consistent with NTCIP standard 1101 -
Simple Transportation Management Framework (STMF).

3.1.13.2. The DMS Subsystem shall be consistent with NTCIP standard 1102 -Base
Standard -Octet Encoding Rules (OER).

3.1.13.3. The DMS subsystem shall meet NTCIP standard 1103 - Simple
Transportation Management Protocol (STMP).

3.1.13.4. The DMS subsystem shall meet NTCIP standard 1201 -Global Object
Definitions. All mandatory and all optional objects that are consistent with
DMSs shall be fully supported.

3.1.13.5. The DMS subsystem shall meet NTCIP standard 1203 -Object Definitions
for DMS. All mandatory and all optional objects that are consistent with
DMSs, as specified in the contract documents, shall be fully supported.

3.1.13.6. The DMS subsystem shall meet NTCIP standard 2001 -Class B Profile.

3.1.13.7. The DMS subsystem shall meet NTCIP standard 2101 -Point to Multi-Point
Protocol Using RS-232 Subnet Profile.

3.1.13.8. The DMS subsystem shall meet NTCIP standard 2102 - Subnet Profile for
PPP over FSK Modemes.

3.1.13.9. The DMS subsystem shall meet NTCIP standard 2103 - Subnet Profile for
Point-to-Point Protocol using RS 232.

3.1.13.10. The DMS subsystem shall meet NTCIP standard 2104 - Subnet Profile for
Ethernet.

3.1.13.11. The DMS subsystem shall meet NTCIP standard 2201 - Transportation
Transport Profile.

3.1.13.12. The DMS subsystem shall meet NTCIP standard 2202 - Internet (TCP/IP
and UDP/IP) Transport Profile.

3.1.13.13. The DMS subsystem shall meet NTCIP standard 2301 - Application Profile
for Simple Transportation Management Framework (STMF).

3.1.13.14. The DMS subsystem shall meet NTCIP standard 2303 - Application Profile
for File Transfer Protocol (FTP).

3.1.14. Contractor shall provide necessary software upgrades and support of new
versions of the NTCIP standards as they become available after installation and
prior to Final System Acceptance of the ATMS system.

3.1.15. The DMS Subsystem shall be supplied with one (1) licensed copy of the original
manufacturer server software and three (3) licensed copies of the original
manufacturer's client software that allows an operator to program, operate,
exercise, diagnose and read current status of all sign component(s). All DMSs
supplied on the project shall be from the same manufacturer.
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3.1.16. The DMS subsystem control software shall provide a graphical representation
that visibly depicts the sign face and the current On/Off state of all pixels as well as
allows messages to be created and displayed on the sign.

3.1.17. The DMS Subsystem control software shall allow system control by multiple end-
users.

3.1.18. The Contractor shall ensure that the DMS manufacturer grants the NHDOT a
nonexclusive, unrestricted license that allows the NHDOT to use, modify, and/or
distribute any and all of the stated communication protocols, sign operating
systems, drivers, and documentation.

3.1.19. The DMS subsystem shall meet the requirements of NEMA Standard TS4.

3.1.20. Each DMS subsystem shall include a TVSS on the power and communications
cables.

3.1.21. The vendor supplying the DMS subsystem shall have in operation, at the time of
the contract bid date, a minimum of ten (10) different projects that include light
emitting diodes (LED) DMS, excluding indoor signs of any type, portable trailer
signs, or signs with a display matrix smaller than three lines of 18 7x5 characters
per line or having a character height of less than 18 inches.

3.2. COMPONENT REQUIREMENTS
3.2.1. DMS for Overhead Installation
3.2.1.1. The Contractor shall furnish and install Dynamic Message Signs (DMS) for
mounting on overhead sign structures. The DMS for this subsystem shall be
full matrix, amber LED signs capable of displaying three rows of eighteen inch
(18") characters with a minimum of eighteen (18) characters per row.
3.2.1.2. The DMS shall be IP-addressable and Ethernet-ready. No serial to
Ethernet connections are permitted.
3.2.1.3. Overhead sign structures (OHSS) to support the DMS shall be designed by
a Professional Engineer licensed in the State of New Hampshire in accordance
with the 2013 edition of the AASHTO Standard Specifications for Structural
Supports for Highway Traffic Signs, Luminaries and Traffic Signals including all
interims, except as modified herein and in accordance with NHDOT design
criteria as noted below.
3.2.1.3.1. The DMS OHSS shall be designed based on a basic wind speed of
100 mph.
3.2.1.3.2. The DMS OHSS shall be designed based on an ice load of three
pounds per square foot (psf) and a simultaneous snow load of 40 psf on
the top panel and all other nearly horizontal projections of the DMS.
3.2.1.3.3. The DMS OHSS shall be designed for a Design Life and Recurrence
Interval of 50 years.
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3.2.1.3.4. For cantilever OHSS, the DMS OHSS shall be designed for
Cantilevered Fatigue Category I. Galloping loads for fatigue design may
be omitted for four-chord horizontal truss designs. The maximum
cantilever span shall be 50.0 feet.

3.2.1.3.5. For bridge-type OHSS, the DMS OHSS shall be designed for Non-
Cantilevered Fatigue Category I.

3.2.1.3.6. The DMS OHSS shall be galvanized steel. The DMS shall be
mounted to the OHSS using W6x9 supports.

3.2.1.3.7. The DMS OHSS shall include a 2-inch weatherhead on one of the
support structure upright tubes. The weatherhead shall be facing the
roadway.

3.2.1.3.8. The DMS OHSS shall include a 6-inch x 9-inch handhole opposite
the weatherhead on the same support structure upright tube.

3.2.1.3.9. Triangular truss type OHSS are prohibited.

3.2.1.3.10. Tubular arch type structures are prohibited.

3.2.1.3.11. Twenty-five (25) percent of the base plate-to-post weld shall be
inspected by magnetic particle testing. This requirement shall be noted
on the shop drawings and shall be fulfilled by the structure fabricator.

3.2.1.4. Each DMS OHSS shall be provided with a concrete foundation.

3.214.1. The DMS OHSS foundation shall be designed and constructed to
comply with all applicable sections of the 2013 edition of the AASHTO
Standard Specifications for Structural Supports for Highway Traffic Signs,
Luminaires and Traffic Signals including all interims, except as modified
herein and in accordance with NHDOT design criteria.

3.2.1.4.2. The Contractor shall submit complete sets of shop drawings and
calculations for the DMS OHSS foundation (drawings and calculations)
that shall be signed and stamped by a Professional Engineer licensed in
the State of New Hampshire.

3.2.1.4.2.1. Shop drawings shall include a cross-section that indicates
the position of the DMS sign along the truss with respect to the sign
structure end support(s) and the roadway pavement marking at the
sign location.

3.2.1.4.2.2. Foundations shall be designed in accordance with existing
soil conditions.

3.2.1.4.2.3. Reinforcing steel shall meet the requirements of Section
544, Grade 60.
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3.2.1.4.3. Anchor rods shall conform to the requirements of ASTM F1554
Grade 55 (minimum). The entire rod shall be galvanized in accordance
with ASTM A153.
3.2.1.4.4. Anchor rod size and layout shall be designed by the Contractor
and shall be identical for the left and right foundations of full span OHSS.
3.2.1.4.5. The connection of the structure to the foundation shall be a
double-nut joint moment connection.
3.2.1.4.6. The distance from the top of the concrete foundation to the
bottom of the sign structure based plate shall be the nut height plus 1
inch, or the nut height plus the anchor rod diameter, maximum.
3.2.1.4.7. Grout shall be prohibited between the baseplate and the top of
the foundation.
3.2.1.4.8. The Contractor shall furnish and install a stainless steel standard
grade wire cloth (1/4”) maximum opening, in accordance with 2.2.3.10.3
(for CCTV support pole foundations).
3.2.1.5. The DMS shall have 110 pixel columns horizontally and 27 pixel rows
vertically.
3.2.1.6. The DMS pixel pitch shall be 2.6 inches (66 mm).
3.2.1.7. The DMS shall be clearly visible and legible from a distance of 1100 feet
from any point along the traveled roadway approach up to 25 feet from the
sign, when displaying 18 inch tall characters.
3.2.1.8. DMS shall be capable of displaying graphics.
3.2.1.9. DMS shall include photo sensors to enable the DMS display brightness to
automatically adjust to ambient light conditions.
3.2.1.10. All material, methods and workmanship shall conform to the current
AASHTO Standard Specifications as well as OSHA requirements.
3.2.1.11. DMS shall have a black border with a minimum width of twelve (12)
inches to a maximum width of eighteen (18) inches.
3.2.1.12. The DMS housing shall be fabricated, welded and inspected in
accordance with current ANSI/AWS D1.2 Structural Welding Code Aluminum
including Part E Workmanship Class | Structures.
3.2.1.13. The DMS housing shall be constructed of a minimum 0.125" (3-mm)
aluminum alloy and constructed to withstand the same wind pressure that is
required for the support structure, in accordance with the AASHTO LRFD
Specifications without deformation of the housing.
3.2.1.14. The DMS sign housing cabinet shall be NEMA 3R compliant.
3.2.1.15. The DMS housing and all associated equipment and enclosures shall be
listed be UL-listed.
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3.2.1.16. The DMS sign housing cabinet shall be environmentally rated as
described in NEMA TS-4 Section 2.
3.2.1.17. DMS shall include walk-in type housing. All DMS signs shall be of the
same access type for the project.
3.2.1.17.1. DMS walk-in type housings shall include fluorescent or LED lights
fitted with clear protective covers running the length of the housing. The
controlling light switch shall be easily accessible upon entering the
housing.
3.2.1.17.2. DMS walk-in housing shall include a side door with a minimum
height of 6’6". Doors shall be installed at each end of the enclosure.
3.2.1.17.3. DMS walk-in housing doors shall include a lock. The Contractor
shall provide four keys for each unique lock.
3.2.1.17.4. The interior of the DMS shall be manufactured of anti-skid
aluminum in a minimum width of 32-inches.
3.2.1.17.5. The interior of the DMS shall include a minimum of 72 inches of
clear vertical headroom.
3.2.1.17.6. The DMS walk-in housing shall be equipped with a minimum of
one lighting fixture for every 8 linear feet of interior space. Lamps for the
lighting fixtures shall be rated for a minimum of 10,000 hours at 30
watts.
3.2.1.17.7. The DMS walk-in housing shall be equipped with an OSHA-
compliant anchor point at each entrance location for the connection of a
personal fall arrest system. These anchorages shall be sufficient to
withstand a force of 5,000 pounds as required by OSHA. The anchorages
shall be located to limit free-fall to 6 feet based on use of a 6-foot
lifeline. The anchorages shall be located inside the access door within
reach from outside the DMS walk-in housing.
3.2.1.18. DMS assemblies that extend over the highway shall include a "catcher's
mitt". The "catcher's mitt" is typically composed of a series of "L" brackets
that extend below the DMS to catch it if it falls.
3.2.1.18.1. The minimum clearance from the bottom of the “catcher’s mitt”
to the high point of the roadway shall be 18’-0”.
3.2.1.19. DMS structure shall include attached catwalks which shall include
removable railings for maintenance activities.
3.2.1.19.1. DMS signs mounted over a travel way should be accessible
without having to use a bucket truck over the travel lane, or having to
shut down the travel lanes for access.

19





3.2.1.19.2. For DMS located over the highway, Contractor shall provide and
install catwalks to fit flush with the DMS walk-in sign housing entry
doorway.
3.2.1.19.3. The catwalk width shall be three feet, with an OSHA approved
railing system.
3.2.1.19.4. Catwalks shall extend to the edge of pavement and shall include
fold down railings if such railings are to be located in front of the DMS
sign display or in front of any static sign mounted alongside the DMS.
Fold down railings shall not obscure any part of a static sign when in the
folded down position.
3.2.1.19.5. The DMS design live load shall be 500 pounds distributed over
two feet transversely to the member shall be used for designing
members for walkways and platforms.
3.2.1.20. The DMS housing shall be equipped with water draining devices.
3.2.1.21. The DMS shall contain one (1) sensor that measures the relative humidity
of the air inside the equipment housing cabinet. The Sensor shall measure
and indicate a humidity reading from 0 to 100%.
3.2.1.22. The front panel coating of the DMS shall utilize a non-reflective flat black
paint or other color approved by NHDOT.
3.2.1.23. Each DMS shall include a cabinet installed controller.
3.2.1.24. Each DMS shall include a 30 ampere 120/240VAC electrical connector for
auxiliary power should the sign need to be maintained during a sustained
power loss condition. The connector shall be accessible from ground level.
3.2.1.25. The DMS light emitting diodes shall have a viewing angle of no less than
30 degrees horizontal and 30 degrees vertical.
3.2.1.26. The DMS shall be powered from 120/240 VAC, single phase, 3-wire plus
ground.
3.2.1.27. The DMS shall have a minimum luminance of 12,000 candelas per square
meter when measured under the conditions defined by NEMA TS4.
3.2.1.28. The DMS shall operate within the temperature range of -30 degrees to +
140 degrees F.
3.2.1.29. The DMS shall automatically shut down the LED modules to prevent
damaging the LEDs if the measured internal cabinet air temperature exceeds
a 140 degree F threshold temperature.
3.2.1.30. The DMS shall include positive pressure, forced air ventilation.
3.2.1.31. The DMS sign housing cabinet, the DMS structure, and the DMS ITS field
cabinet shall include adequate grounding to achieve a maximum of 25 ohms
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resistance to ground or as required by the manufacturer, whichever is more
stringent.
3.2.2. DMS for Ground Mounting

3.2.2.1. The Contractor shall furnish and install Dynamic Message Signs (DMS) to
be ground mounted on steel beams. The DMS for this subsystem shall be full
matrix, amber LED signs capable of displaying three rows of eighteen inch
(18") characters with a minimum of twelve (12) characters per row.

3.2.2.2. DMS shall include photo sensors to enable the DMS display brightness to
automatically adjust to ambient light conditions.

3.2.2.3. DMS shall have a black border with a minimum width of two (2) inches to
a maximum width of eighteen (18) inches.

3.2.2.4. DMS shall provide front service access for all LED display modules,
electronics, environmental control equipment, air filters, wiring, and other
internal components.
3.2.2.4.1. For front access DMS, the Contractor shall provide stabilized, level
ladder support pads. At a minimum, the pads shall be 24 inches x 24
inches with a minimum of 4 inches embedment in the soil. The pads shall
be located such that there is at least one pad within 36 inches laterally of
every LED module on the sign. The Contractor may elect to provide one
continuous level pad along the frontage of the DMS, provided the ends
of the pad meet the LED module offset requirement. Ladder support
pads may be concrete, stone, or compacted gravel.
3.2.2.5. The access arrangement of LED modules shall provide access to all
components without having to remove devices other than the LED modules
through the front face of the DMS.
3.2.2.6. The DMS housing shall be constructed of a minimum 0.125" (3-mm)
aluminum alloy and constructed to withstand 90-mph winds without
deformation of the housing.
3.2.2.7. The DMS housing shall be equipped with weep holes in the bottom of the
sign case to allow collected moisture to drain. Weep holes shall be screened
to prevent entrance by insects and small animals.
3.2.2.8. The front panel coating of the DMS shall utilize a non-reflective flat black
paint or other color approved by NHDOT.
3.2.2.9. Each DMS shall include a 30 ampere 120/240VAC electrical connector for
auxiliary power should the sign need to be maintained during a sustained
power loss condition. The connector shall be accessible from ground level.
3.2.2.10. The DMS light emitting diodes shall have a viewing angle of no less than
30 degrees horizontal and 30 degrees vertical.
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3.2.2.11. Ground mounted DMS shall be installed on a minimum of two W10x22
steel beams mounted on drilled shaft concrete foundations. DMS panel shall
be connected to the W10x22 steel beams using Z-bar angles at the top and
bottom of the DMS panel.
3.2.2.11.1. The Contractor shall design and construct the drilled shaft
concrete foundations in accordance with the requirements for drilled
shaft foundations for CCTV camera poles, including CSL testing for
foundations deeper than 12 feet.
3.2.2.11.2. Concrete foundations shall be designed in accordance with
existing soil conditions.
3.2.2.12. DMS cables shall be installed in flexible polyethylene (PE) or rigid
galvanized steel conduit from the controller cabinet to the DMS. Conduits
shall enter the DMS at the location indicated by the manufacturer.
3.2.2.13. The DMS shall be clearly visible and legible from a distance of 750 feet
from any point along the traveled roadway approach up to 25 feet from the
sign, when displaying 18 inch tall characters.
3.2.2.14. The DMS shall be powered from 120/240 VAC, single phase, 3-wire plus
ground.
3.2.2.15. The DMS sign housing shall be environmentally rated as described in
NEMA TS-4 Section 2.
3.2.2.16. The DMS sign housing cabinet, the DMS supports, and the DMS ITS field
cabinet shall include adequate grounding to achieve a maximum of 25 ohms
resistance to ground or as required by the manufacturer, whichever is more
stringent.
3.2.3. DMS Controller
3.2.3.1. Each DMS, both overhead mounted and ground mounted, shall be
furnished with a DMS controller. The DMS Controller shall include the current
version of the operational firmware stored in nonvolatile memory.
3.2.3.2. Each DMS, both overhead mounted and ground mounted, shall be
furnished with a DMS controller. The DMS Controller shall include the correct
version of the operational firmware stored in nonvolatile memory.
3.2.3.3. The DMS Controller shall be programmed to receive sign control
commands from the Central Control subsystem to transmit responses (as
requested), and to control the sign operation and message displays.
3.2.3.4. The DMS Controller functions shall include error logging and reporting,
and providing the operational status of the sensors, including temperature,
photocell, airflow, humidity and LED power sensors.
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3.2.3.5. The DMS Controller shall have local control panel status indicators,
including power on/off, communication status, laptop computer
communication status, communication status with the electronics in the walk-
in housing, and sign diagnostics and error status.
3.2.3.6. The DMS Controller shall be NTCIP protocol compliant.
3.2.3.7. The DMS Controller shall be environmentally compliant with NEMA TS-4.
3.2.3.8. The DMS Controller shall include both signal and power line surge
protection.
3.2.3.9. The DMS Controller shall be capable of storing no less than 100
selectable sign display messages.
3.2.3.10. The DMS Controller and its software shall display single page and
multipage messages, with mixed fonts and spacing.
3.2.3.11. The DMS Controller software shall be capable of programming the
message display page times and text flashing rates between 0.5 and 5
seconds in 0.1 second increments.
3.2.3.12. The DMS Controller shall be capable of storing a minimum of 20
selectable fonts.
3.2.3.13. The DMS Controller shall be capable of displaying moving and flashing
text.
3.2.3.14. The DMS Controller shall be capable of displaying left, center and right
text justification.
3.2.3.15. The DMS Controller shall provide the capability to create message display
schedules up to one year in advance.
3.2.3.16. The DMS Controller shall provide power-up and automatic restart
capabilities with automatic sign blanking, with the last known message, or a
configurable message when recovering from a power-off condition and upon
recovery from system resets.
3.2.3.17. The DMS Controller shall be IP addressable, and shall interface to the
Communications Subsystem by virtue of an Ethernet connection to the
Ethernet switch in the ITS field cabinet.
MOTOR VEHICLE DETECTION SYSTEM (MVDS) SUBSYSTEM
4.1. SUBSYSTEM REQUIREMENTS
4.1.1. The Contractor shall furnish and install a motor vehicle detection system (MVDS)
subsystem that shall transmit, receive, and analyze a FCC-certified, low-power
microwave radar signal to detect vehicle presence, provide a detection output, and
generate volume, occupancy, and speed data at the locations identified in the FEET
ATMS Preliminary Concept (30%) Design Plans. The MVDS subsystem shall include:
e MVDS Sensor Unit
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e MVDS Support Pole
e MVDS Support Pole Foundation

4.1.2. The MVDS Subsystem shall provide detection coverage to satisfy the functional
intent found in the FEET Corridor ATMS Deployment Plan or as directed by NHDOT.

4.1.3. The MVDS Subsystem shall return operational data and status updates to the
Central Control subsystem.

4.1.4. The MVDS Subsystem shall report system faults, component failure notification
data to the Central Control subsystem.

4.1.5. The MVDS Subsystem shall have the capability to be viewed, controlled and
tested locally at the MVDS site utilizing a laptop computer with manufacturer
software.

4.1.6. The MVDS Subsystem shall be IP-addressable and Ethernet-ready by
manufacture and shall not require media converters or modems.

4.1.7. The MVDS Subsystem shall include a TVSS on the power and communications
cables.

4.1.8. In addition to the communication subsystem provided under this contract, the
MVDS Subsystem shall be cellular communication compatible with the cellular
carrier used by TSMO.

4.1.9. Contractor shall furnish and install bonding and earth ground terminals for
MVDS locations.

4.2. COMPONENT REQUIREMENTS
4.2.1. MVDS Sensor Unit
4.2.1.1. The MVDS sensor used for data collection shall have a minimum 250-foot

range and the capability to detect a minimum of 12 lanes of traffic, by lane
and by direction.

4.2.1.2. The MVDS shall be provided with software that allows local and remote
configuration and monitoring.

4.2.1.3. System software shall display detection zones and detection activations
in a graphical format.

4.2.1.4. The MVDS shall allow a user to edit previously defined configuration
parameters, including size, placement, and sensitivity of detection zones.

4.2.1.5. The MVDS shall retain its programming in nonvolatile memory.

4.2.1.6. MVDS configuration data can be saved to a computer and restored from
a saved file.

4.2.1.7. All communication addresses shall be user programmable.

4.2.1.8. System software shall offer an open APl and software development kit,
which shall be made available to the Department for integration with third
party software and systems.
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4.2.1.9. Major components of the system (such as the sensor and any separate
hardware used for contact closures), shall include a minimum of one Ethernet
communications interface.

4.2.1.10. The MVDS interface and connectors shall conform to TIA-232 standards.

4.2.1.11. The MVDS shall include an Ethernet interface which shall provide a
10/100 Base TX connection. The Ethernet interface shall be the primary
interface to the Communications subsystem.

4.2.1.12. MVDS devices shall be Federal Communications Commission (FCC)-
certified. The MVDS devices shall operate in the 24 Ghz portion of the K-
band. The MVDS device shall comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC rules.

4.2.1.13. The FCCidentification number shall be displayed on an external label and
all detection system devices shall operate within their FCC frequency
allocation.

4.2.1.14. MVDS detection output shall conform to the requirements of NEMA TS2-
2003, 6.5.2.26.

4.2.1.15. MVDS vehicle detection shall meet the minimum total roadway segment
accuracy levels of 95% for volume, 90% for occupancy, and 90% for speed for
all lanes, up to the maximum number of lanes that the device can monitor as
specified by the manufacturer.

4.2.1.16. The MVDS shall conform to the environmental requirements of NEMA TS-
2-2003.

4.2.1.17. The MVDS shall be compatible with the existing Statewide ATMS system,
as defined by the Statewide ATMS vendor.

4.2.1.18. The MVDS device shall have a mean time between failures (MBTF) of ten
years or longer.

4.2.1.19. The MVDS device shall include a NEMA 4X, IP-67 rated weatherproof
enclosure.

4.2.1.20. The MVDS device shall include firmware that is field upgradable.

4.2.2. MVDS Support Pole (when separate from a CCTV Support Pole or DMS OHSS)

4.2.2.1. At those locations where an MVDS is not attached to a CCTV pole or a
DMS structure, as shown in the FEET ATMS Preliminary Concept (30%) Design
Plans, the Contractor shall furnish and install MVDS support poles.
4.2.2.1.1. The Contractor shall furnish and install the MVDS Subsystem on

support poles of sufficient height to maximize useful coverage of all
travel lanes and clear existing obstructions, including guardrail, adjacent
infrastructure, adjacent vehicles, landscape and foliage. If multiple units
are required to provide coverage of all adjacent traffic lanes, the
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Contractor shall furnish and install the number of devices required to
provide coverage of all travel lanes.
4.2.2.1.2. The MVDS support poles shall be no less than 40-feet in height
above ground. Height shall be increased as required for more preferable
sensing range.
4.2.2.2. The MVDS support pole shall be designed and constructed to comply
with all applicable sections of the 2015 AASHTO LRFD Standard Specifications,
with all published addendums.
4.2.2.3. The MVDS support poles shall be galvanized structural steel, including
interior and exterior surfaces, anchor bolts, bolt hardware, anchor plates,
base plates and all appurtenances. The fabricator shall provide proof of
qualification and certification in accordance with Section 550.3 of the NHDOT
Standard Specifications.
4.2.2.4.  All materials, methods and workmanship for the MVDS support pole shall
conform to the the LRFD Standard Specifications.
4.2.2.5. All steel welding shall be in accordance with the the LRFD Standard
Specifications.
4.2.2.6. All circumferential welded pole and arm splices shall be ultrasonically or
radiographically inspected.
4.2.2.7. The Contractor shall submit complete sets of shop drawings and
calculations for the MVDS support poles signed and stamped by a
Professional Engineer licensed in the State of New Hampshire.
4.2.2.7.1. The basic wind speed for the support poles shall be 130 mph.
4.2.2.7.2. The design life for the support poles shall be 50 years.
4.2.2.7.3. The fatigue importance category for the support poles shall be
Cantilevered Category Il for poles whose distance from foundation to the
roadway exceeds the height of the pole and shall be Cantilevered
Category | for all other poles.
4.2.2.7.4. The shop drawings shall include a table of the top of foundation
reactions from the CCTV pole design for the applicable LRFD wind
speeds.
4.2.2.7.5. Support poles shall be designed for the design loading, plus an
additional 24-inch dish antenna mounted at 5 feet from the top of the
pole.
4.2.2.7.6. Camera poles shall be designed and installed such that when all
MVDS units are mounted at the final heights, the pole top shall not
deflect more than 1-inch during a 30-mph wind or 1 percent of pole
height due to a 90-mph wind (non-gusting).
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4.2.2.7.7. The shop drawings shall include calculations for the pole, base
plate and anchor rods. These calculations shall be analyzed at the pole
base and at 5-foot intervals along the full height of the pole.
4.2.2.7.8. At each calculation location, the following information shall be
provided by the Contractor:
4.2.2.7.8.1. Pole diameter, thickness, section modulus, moment of
inertia and cross-sectional area;
4.2.2.7.8.2. Centroid, weight, projected area, drag coefficient, velocity
pressure and wind force of each trapezoidal pole segment;
4.2.2.7.8.3. Axial force, shear force, primary moment, total moment,
axial stress, bending stress, allowable axial stress, allowable
bending stress, and combined stress ratio (CSR); and
4.2.2.7.8.4. Angular and linear deflections
4.2.2.8. The MVDS support pole shall be plumb to the vertical axis.
4.2.2.9. The MVDS support pole shall include a grounding lug and a concrete
foundation with integral earth ground.
4.2.2.10. The MVDS support pole shall be designed such that when two MVDSs are
mounted at the final heights, they shall not sway more than 1-inch during a
30 mph wind (non-gusting).
4.2.2.11. Once installed, MVDS mounting shall be oriented toward the primary
travel directions or as recommended by the manufacturer.
4.2.2.12. Pole grounding systems shall have a maximum of 15 ohms resistance to
ground or as required by the MVDS manufacturer, whichever is more
stringent.
4.2.2.12.1.  The pole grounding system shall also be bonded to the ground
terminal at the ITS equipment cabinet.
4.2.2.13. The pole shall have a factory installed 2-inch galvanized steel
weatherhead at a height approximately eighteen (18) inches above or below
the proposed MVDS mounting. If multiple MVDS are proposed on the pole
spaced more than three (3) feet apart, Contractor shall provide separate
weatherheads for each MVDS. Field drilling will not be permitted.
4.2.3. MVDS Support Pole Foundation
4.2.3.1. Each MVDS support pole shall be provided with a concrete foundation.

4.2.3.2. The MVDS support pole foundation shall be designed and constructed to
comply with all applicable sections of the 2015 AASHTO LRFD Standard
Specifications, with all published addendumes.

4.2.3.3. The Contractor shall submit complete sets of shop drawings and
calculations for the support pole foundation signed and stamped by a
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Professional Engineer licensed in the State of New Hampshire. Alternatively,
the Contractor may provide calculations to show that the NHDOT standard
light pole base, Type B (Standard SL-2) would be sufficient.

4.2.3.4. Foundations shall be designed in accordance with existing soil conditions.

4.2.3.5. MVDS support pole foundations shall be compliant with all applicable
NHDOT Standard Specifications and applicable local and state construction
codes. MVDS support pole foundations shall be drilled shafts constructed in
accordance with NHDOT Special Provision Section 509 — Drilled Shafts.

4.2.3.6. Concrete for foundations shall be Class B meeting the requirements of
Section 520.

4.2.3.7. Reinforcing steel shall meet the requirements of Section 544, Grade 60.

4.2.3.8.  Anchor rods shall conform to the requirements of ASTM F1554 Grade 55
(minimum). The enire rod shall be galvanized in accordance with ASTM A153.

4.2.3.9. If the MVDS support pole foundation is a drilled shaft of a depth greater
than 12 feet, the Contractor shall follow the construction requirements
included for a CCTV camera pole drilled shaft with depth greater than 12 feet,
including CSL testing.

4.2.3.10. A minimum of one additional two inch (2") spare conduit shall be
installed into the base of the support pole from the control cabinet for future
expansion of the ATMS system.

4.2.3.11. The MVDS support pole shall be attached to the support pole foundation
in accordance with the procedures described in the Appendix A for a CCTV
pole.

COMMUNICATIONS SUBSYSTEM
5.1. SUBSYSTEM REQUIREMENTS

5.1.1. The Contractor shall design and construct a communications subsystem that
transports data to and from each ITS device and hub site to the Central Control
subsystem through the existing fiber optic communications system. The
communication subsystem shall include the following components:

e High Capacity Communications Backhaul
e Device-to-Hub Communications
e Uninterruptible Power Supply (UPS)

5.1.2. The communication subsystem shall be designed using the communications
conceptual design found in the FEET ATMS Preliminary Concept (30%) Design Plan
Set, the FEE Turnpike Corridor ATMS Deployment Plan and the additional
functional requirements found herein.
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5.1.3. The wireless portions of the communication subsystem shall achieve a minimum
"up time" of 99.99%, averaged over a one year period or no more than fifty-three
(53) minutes of down-time annually.

5.1.4. Contractor shall perform (tower) structural studies required for occupation of
third party communications facilities. Any leasing agreements for use of these
facilities shall be subject to review and approval by NHDOT.

5.1.5. Portions of the Contractor’s communication subsystem design that incorporate
the use of federal, state or local municipal facilities shall be subject to their
approval.

5.1.6. The communication subsystem design and associated documents shall be
submitted to NHDOT for review and approval prior to any construction activities
and/or licensing activities.

5.1.7. The communication subsystem shall be designed and constructed such that each
Contractor proposed subsystem is mutually compatible.

5.1.8. The communication subsystem shall be able to return communication system
operational status to the Central Control subsystem.

5.1.9. The communication subsystem shall return communication subsystem and
component fault data to Central Control subsystem.

5.1.10. The communication subsystem shall be managed and controlled from the
Central Control subsystem.

5.1.11. Contractor shall acquire all required FCC authorizations on behalf of the NHDOT.
All FCC authorizations shall list the NHDOT as the owner/operator.

5.1.12. All technical and administrative information parameters contained within each
FCC authorization shall be deemed accurate, and subject to review and approval,
by the NHDOT, prior to final system acceptance.

5.1.13. The Contractor shall perform and provide NHDOT with a "Radio Path
Engineering" and "Spectrum Analysis" for every radio link to demonstrate the
communication subsystem as designed will provide sufficient operating margins to
achieve the required "up times" of the system deployed, as required herein. The
Contractor shall perform and provide to NHDOT a radio frequency (RF) path profile
study for each wireless link contained within the Contractor’s design. Technical
parameters of each RF path profile study for each radio link shall demonstrate that
the communications infrastructure under design will operate reliably and satisfy all
functional and technical requirements contained herein. The path profile study
shall be submitted to NHDOT for review and written approval prior to installation
activities.

5.1.14. Contractor shall provide point-to-point path analysis report for each subsystem
or component's wireless link contained in the communication subsystem design.
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5.1.15. Contractor shall provide an easy-to-use integration manual for future
Contractors to add devices to this network. This manual shall include an inventory
with component model numbers of the installed system, the capacity of the
communication subsystem and each component link, the method to upgrade the
links to the required maximum capacity bandwidth, system configuration
parameters, and any other information necessary to allow a future Contractor to
connect new equipment to this communication subsystem. This manual shall also
include a spare capacity analysis that quantifies the data bandwidth usage in each
ITS field cabinet, and quantifies the additional data capacity that could be used in
each cabinet by future equipment additions without degrading the performance of
the equipment in the cabinet.

5.2. COMPONENT REQUIREMENTS
5.2.1. High Capacity Communications Backhaul

5.2.1.1.  The high capacity portion of the communications subsystem (CS),
comprising the backhaul communications, shall consist of:
5.2.1.1.1. FCC licensed wireless communications means for all ITS devices
south of the site at 1-293 mile marker 11.2 northbound, as shown in the
FEET ATMS Preliminary Concept (30%) Design Plan Set. The nodes on
the wireless communications segment of the communications
subsystem shall include equipment cabinets, known as hub cabinets.
5.2.1.1.2. Existing fiber optic cable along I-93 for all ITS devices north of the
site at I-293 mile marker 11.2 northbound, installed on a previous
project, as shown in the FEET ATMS Preliminary Concept (30%) Design
Plan Set. This fiber optic cable shall comprise the backhaul means to
connect the project to the TMC central control subsystem. Project ITS
devices that are connected to existing ITS devices shall utilize the
existing active fiber optic strands and communications equipment at the
TMC Central Control subsystem. Project ITS devices that are not
connected to existing devices shall utilize unused (dark) 1-93 fiber optic
strands and new communications equipment at the TMC Central Control
subsystem. The existing nodes on the fiber optic portion of the
communications subsystem are known as hub cabinets.
5.2.1.2. The Contractor shall provide hub cabinets at the nodes of the wireless
backhaul.
5.2.1.3.  The wireless backhaul portion of the CS between communication hubs
shall have a data capacity of at least 50% greater than is needed to support
the ITS devices deployed on this project and shall be upgradeable to support
the full data requirements of the FEET ATMS system and the previously
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installed 1-93 ATMS system. This applies to both of the redundant backhaul
radio paths in each wireless link. In order to calculate the required data
capacity of the backbone and backhaul portions of the CS, the Contractor
shall determine the highest data usage link, multiply the data load on this link
by 1.5, and use this figure as the required data capacity of the entire high
capacity portion of the CS. Each of the two redundant wireless paths on each
link shall have this data capacity.

5.2.1.4. Switching between hubs shall be bi-directional and configured such that a
link failure between hubs does not prevent data throughput to a backhaul site
subsystem.

5.2.1.5. The wireless backhaul portion of the CS shall be symmetrical, allowing for
data transmission upstream and downstream at the same throughput.

5.2.1.6. Antennas installed on towers shall not exceed six (6) feet in diameter.

5.2.1.7.  Contractor shall design the node and hub architecture for use with the
TCP / IP naming convention that shall be provided by NHDOT.

5.2.1.8.  For TCP/ IP naming purposes, system architecture shall be hierarchically
organized by subsystem and type of component.

5.2.1.9. The wireless portions of the CS backbone and backhaul shall be designed
such that there is redundancy in the CS in the form of separate radio
antennas and radio equipment for each radio path even on shared resource
towers. Each of the “backhaul” radio paths shall provide the full data capacity
required for this project as detailed herein. Full data capacity shall be defined
as 150% of the data capacity required for proper operation of the highest
usage link, as defined elsewhere herein.

5.2.1.10. Each CS hub and microwave backhaul site shall include an uninterruptible
power source to provide temporary backup power in the event of loss of
commercial power.

5.2.1.11. Hubs shall serve as wireless access point for device communications and
house the hardware necessary to connect separate elements of the CS.

5.2.1.12. Hubs shall have a portable electric generator interface jack that is
isolated from commercial power feed when generator is in use.

5.2.2. Device-to-Hub Communications

5.2.2.1. The CS components used between each ITS field device and an associated
hub shall utilize high speed data communications equipment. The ITS device-
to-hub portions of the CS shall consist of wireless communications means or
fiber optic connections, as shown in the FEET ATMS Preliminary Concept
(30%) Design Plan Set. Also as shown in the FEET ATMS Preliminary Concept
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(30%) Design Plan Set, some of the ITS device connections shall be made
directly to the existing 1-93 fiber optic cable.

5.2.2.2. The wireless high speed data communications equipment shall be
capable of an operating distance of no less than five (5) miles.

5.2.2.3.  Contractor specified equipment shall operate at a data transfer rate,
measured in megabits per second, of 6Mbps or greater.

5.2.2.4. The high speed data communications equipment shall have an OEM
option for over the air encryption that the contractor shall configure and use.

5.2.2.5. The data capacity of each ITS device-to-hub wireless link shall be
designed to support a) the required data rate of the ITS field device(s) at this
location, plus 100% or, b) 6 Mbps continuous, whichever is greater.

5.2.2.6. Al ITS devices along the portion of the project that utilizes wireless
access means to a communications hub, as shown in the FEET ATMS
Preliminary Concept (30%) Design Plans, shall provide a mesh-type access
point in addition to the device-to-hub wireless link. Mesh radios may also be
considered as a feasible alternative for all device-to-hub wireless links. The
Contractor may propose alternative approaches for device-to-hub
communications, including but not limited to point-to-point (PTP) 4.9 GHz
public safety band and mesh-type wireless products.

5.2.2.7. The Contractor shall provide NHDOT with all documentation associated
with the CS to be built, including, but not limited to, construction plans,
equipment acquisition plans, equipment specifications, engineering drawings,
maintenance manuals, operational manuals, training and any other
documentation necessary for the operation and maintenance of the CS.

5.2.2.8.  The CS equipment shall be specified by the manufacturer for continuous
duty, non-environmentally controlled, outdoor use.

5.2.2.9. Where multiple ITS device locations are daisy-chained to connect to a
hub site, the wireless hardware for the device-to-device communications shall
be the same as required for the Device-to-Hub communications.

5.2.3. Uninterruptible Power Source (UPS)
5.2.3.1. The CS communications hubs shall include a UPS with sufficient battery

backup capacity to provide four (4) hours of uninterrupted power to all
backbone and backhaul hub equipment, including cabinet heaters, if
equipped.

5.2.3.2. The UPS shall include sealed AGM type batteries that are specified as
maintenance free.

5.2.3.3.  The UPS shall include a communications means that shall be connected
to the Ethernet switch in the ITS field cabinet. The UPS shall send power
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failure status to the TMC Central Control subsystem when primary power is
lost.
5.2.3.4.  The Hub UPS shall include monitoring software for use in the TMC Central
Control subsystem.
5.2.3.5.  The Hub UPS shall include a remote power manager (RPM) unit that
includes a minimum of eight (8) 120 VAC outlets. Each of the 120 VAC outlets
shall be individually controllable from the TMC Central Control subsystem via
TCP/IP. The RPM shall include an RJ45 Ethernet port which shall be
connected to an RJ45 Ethernet port on the Ethernet Switch. Any and all
software needed at the TMC Central Control subsystem to control the RPM
shall be supplied, installed, and configured by the Contractor. In addition to
being manually controllable from the Central Control system, the RPM shall
include the ability to program time-of-day/day-of-week schedules whereby
each of the 120 VAC outlets can be individually controlled by these schedules.
Additional power strips shall be supplied and installed at no additional cost as
needed to facilitate plugging devices into the RPM.
6. CENTRAL CONTROL SUBSYSTEM
6.1. SUBSYSTEM REQUIREMENTS
6.1.1. The Contractor shall furnish and install all required communication equipment
(except the fiber entrance to the building) and computer hardware (workstations,
switches, displays, peripherals, etc.) necessary to form an isolated head end
subsystem for the ATMS to receive data from and control all ITS field devices
installed for this project.
6.1.2. The Central Control subsystem shall consist of the following components:
e A TMC Head-End Ethernet Switch
e TMC Head-End Workstation
e Hardened Field Laptop Computer
6.1.3. New project ITS devices that are connected to existing ITS devices from previous
projects, as shown in the FEET ATMS Preliminary Concept (30%) Design Plans, shall
provide data connectivity to the TMC Central Control subsystem through the
existing head end Ethernet switch in the TMC. The existing head end Ethernet
switch in the TMC shall be connected to the proposed head end Ethernet switch in
the TMC, and all new ITS devices shall be integrated accordingly into the proposed
system.
6.1.4. The Contractor shall provide licensed, original equipment manufacturer software
for use with the head end workstation.
6.1.5. The Contractor shall fully test and integrate all ITS devices on this project into
the proposed TMC Central Control subsystem.
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6.1.5.1.  Following Substantial Completion, the Contractor shall integrate the FEET
Corridor ATMS components into the Department’s Statewide ATMS system at
the TMC.

6.1.6. The operators at the TMC Central Control subsystem shall be able to monitor,
operate and control all ITS field devices installed as part of the project.

6.1.7. The interim ITS subsystem at the TMC Central Control subsystem shall operate as
the head end of the ATMS system and shall have the full operational ability to
configure the network and diagnose problems remotely.

6.1.8. The CCTV video images shall be initially monitored and controlled using vendor
software, prior to being fully integrated into the Statewide ATMS system at the
NHDOT TMC.

6.1.9. The Contractor shall provide a workstation dedicated to integration and
troubleshooting activities during installation and testing of all field devices
associated with this project. The workstation shall become the property of the
NHDOT after Final System Acceptance.

6.2. COMPONENT REQUIREMENTS
6.2.1. TMC Head-End Ethernet Switch
6.2.1.1.  The Contractor shall furnish, install, test and connect a 1 Gigabit per
second (1 Gbps) fiber Ethernet switch located at the NHDOT TMC (head end)
which shall be used to interface with unused (dark) strands of the existing I-93
fiber optic backhaul that enters the TMC facility.

6.2.2. TMC Head-End Workstation

6.2.2.1. The Contractor shall furnish and install a Head End Workstation at the
TMC for the ATMS prior to integration into the Statewide ATMS. The desk
furniture for the Head End Workstation will be provided by NHDOT.

6.2.2.2. The Head End Workstation shall conform to current New Hampshire

Department of Information Technology (DolT) specifications for a State-
owned and maintained workstation/server (Dell products or approved
equivalent).

6.2.2.3.  The workstation shall be isolated from the TMC network as much as
feasible prior to integration into the Statewide ATMS.

6.2.2.4. The Head End Workstation shall be a Mini-Tower configuration with a
minimum Intel Core 15-4590 (Quad Core, 3.3 GHz Turbo, 6MB, with HD
Graphics 4600).

6.2.2.5. The Head End Workstation shall include minimum 8GB, DDR3 SDRAM
Memory 1600MHz, 2X4GB, factory installed.

6.2.2.6. The Head End Workstation shall be equipped with a minimum of six USB
2.0 ports.
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6.2.2.7. The Head End Workstation shall include a USB Enhanced QWERTY English
Keyboard and a USB Optical Mouse with two buttons and scroll.

6.2.2.8. The Head End Workstation shall include Intel Integrated Graphics Card or
better.

6.2.2.9. The Head End Workstation shall include a minimum Waves Maxx audio
card with internal audio speakers.

6.2.2.10. The Head End Workstation shall include a minimum 500 GB Serial ATA,
7200 RPM hard drive.

6.2.2.11. The Head End Workstation shall include Windows 7 Professional English,
64bit, factory installed with all manufacturer licenses and a back-up and
recovery DVD.

6.2.2.12. The Head End Workstation shall come loaded with Microsoft Office
Professional 2013 and Adobe Reader 11.

6.2.2.13. The Head End Workstation shall come loaded with McAfee Virus
Protection software. The Contractor shall maintain the virus software updates
and conduct at least weekly virus scanning until the ATMS has been
integrated into the Statewide ATMS.

6.2.2.14. The Head End Workstation shall include a minimum 8X DVD drive with
Read-Write capabilities.

6.2.2.15. The Head End Workstation shall include a two year hardware and
software warranty with next day onsite service plan.

6.2.3. Hardened Field Laptop Computer

6.2.3.1.  The Contractor shall furnish and configure a hardened field laptop
computer.

6.2.3.2. The hardened laptop shall conform to current DolT specifications for a
State-owned and maintained field-deployed laptop computer (Dell products
or approved equivalent).

6.2.3.3. The hardened laptop shall have an operating thermal range of -200 to
1400 F and protected from dust intrusion in accordance with IP-52.

6.2.3.4. The hardened laptop computer shall include a minimum Intel Core 13-
4030U processor (1.9 GHz, 3M cache).

6.2.3.5. The hardened laptop computer shall include a minimum of 8GB (1x8GB)
1600 MHz DDR3L memory.

6.2.3.6. The hardened laptop computer shall include a minimum 500GB, 5400
RPM SATA hard drive.

6.2.3.7. The hardened laptop computer shall include a minimum 14 inch HD
display screen with touchscreen.
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6.2.3.8. The hardened laptop computer shall include a video card and internal
audio speakers.
6.2.3.9. The hardened laptop computer shall include wireless single band
802.11bgn and Bluetooth 4.0 LE. The hardened laptop computer shall be
configured for Wi-Fi with an internal wireless card.
6.2.3.10. The hardened laptop computer shall minimally have the following ports:
6.2.3.10.1. Four USB 2.0 ports
6.2.3.10.2. Two RS-232 serial ports
6.2.3.10.3. One RJ-45 gigabit Ethernet network connectors
6.2.3.10.4. Headphone jack/microphone jack
6.2.3.10.5. One HDMlI port
6.2.3.11. The hardened laptop computer shall be furnished with one installed
battery and one spare 6-cell lithium—ion battery.
6.2.3.12. The hardened laptop computer shall include Windows 7 Professional
English, 64bit, factory installed with all manufacturer licenses and a back-up
and recovery DVD.
6.2.3.13. The hardened laptop computer shall come loaded with Microsoft Office
Professional 2013 and Adobe Reader 11.
6.2.3.14. The hardened laptop computer shall include a minimum tray-load DVD
drive with Read-Write capabilities.
6.2.3.15. The hardened laptop computer shall include a three year hardware and
software warranty.

. ADDITIONAL REQUIREMENTS

7.1. ADDITIONAL COMPONENTS
7.1.1. ITS Field Cabinet
7.1.1.1. The Contractor shall furnish and install an ITS field cabinet for housing

devices including, but not limited to:

7.1.1.1.1. 1 Gbps network managed Ethernet switches
7.1.1.1.2. CCTV cabinet equipment

7.1.1.1.3. DMS cabinet equipment

7.1.1.1.4. MVDS cabinet equipment

7.1.1.1.5. Wireless Hub cabinet equipment

7.1.1.2.  The ITS field cabinets shall be installed at the locations shown in the FEE
Turnpike ATMS Preliminary Concept (30%) Design Plans.

7.1.1.3.  The ITS field cabinet shall meet NEMA 3R requirements. The door filters
shall be metallic and reusable; replaceable paper filters will not be permitted.

7.1.1.4. ITS field cabinet shall include front and rear doors, each equipped with a
lock and handle.
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7.1.1.5. ITS field cabinet shall include a three-point latching system for the doors;
one at the center of the cabinet with a lock, one at the top of the cabinet -
controlled by the door handle, and one at the bottom of the cabinet -
controlled by the door handle.
7.1.1.6. The ITS field cabinet door shall include door stops at the 90 degrees and
120 degree positions.
7.1.1.7. The ITS field cabinet shall be provided with two keys for each cabinet.
7.1.1.8. The ITS field cabinet shall include a 19-inch EIA/TIA equipment rack
centered in the cabinet for mounting of the devices to be installed inside.
7.1.1.9. The ITS field cabinet shall include a level, rollout internal shelf with a
minimum work area measuring 10 inches by 10 inches.
7.1.1.10. The ITS field cabinet shall be equipped with four cabinet rails that form a
cage for the purpose of mounting miscellaneous wiring panels and various
mounting brackets.
7.1.1.11. The ITS field cabinet shall be vented with louvered vents measuring not
more than 0.25 inches.
7.1.1.12. The ITS field cabinet shall be equipped with dual thermostatically
controlled fans located inside at the top of the cabinet. The thermostats
should be controllable according to NEMA standard TS2.
7.1.1.13. The Contractor shall ensure that all equipment provided shall meet
applicable UL, NEC, EIA, ASTM, ANSI, NEMA and IEEE requirements.
7.1.1.14. The conductors for the ITS field cabinet shall be stranded copper wire of
standard American Wire Gage sizes, except ground wires, which shall be solid
copper wire.
7.1.1.15. All wiring in the ITS field cabinet shall be neatly dressed and supported.
7.1.1.16. The ITS field cabinets shall be ground mounted on a concrete base unless
otherwise permitted by the Department.
7.1.1.17. Al ITS field cabinets shall be supplied with level concrete workman pads
in front of each cabinet door.
7.1.1.18. Cabinets shall be equipped with all necessary mounting hardware as well
as appropriate earth ground and bonding hardware. Each cabinet shall
include a trace wire access point.
7.1.1.18.1. All earth terminals shall be bonded and exothermically welded to
a copper ground wire incorporated into the ITS field cabinet foundation
or installed external to the cabinet.
7.1.1.18.2. Al ITS cabinets shall be grounded to a maximum of 25 ohms, or
the manufacturer’s recommending grounding, whichever is less.
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7.1.1.19. All equipment placed in the ITS field cabinet shall be installed according
to the recommendations of the manufacturers.

7.1.1.20. All electronic equipment provided within the ITS field cabinet(s) shall be
"hardened" in accordance with TS-2 operating temperature limits in all
weather conditions.

7.1.1.21. A minimum clearance of 6-inches shall be provided between the top of
the ITS field cabinet and the top of any equipment placed on the top shelf of
the cabinet.

7.1.1.22. A minimum clearance of 2-inches shall be provided between each side of
the cabinet and the equipment placed on the cabinet shelves.

7.1.1.23. Equipment cabinet shall have an internally mounted electric work light.

7.1.1.24. ITS field cabinets shall be easily accessible to NHDOT maintenance
personnel and/or vehicles under all weather conditions (i.e. through snow
accumulations, etc).

7.1.1.25. ITS field cabinets for communication hub locations shall include a manual
generator transfer switch to allow the cabinet equipment to be switched from
utility or solar power to generator power.

7.1.2. Cables

7.1.2.1. The Contractor shall provide cabling that is configured to the EIA/TIA
standards.

7.1.2.2.  All Ethernet cabling shall be configured to the EIA/TIA 568B standards.
Ethernet cabling shall be Category 6 (Cat 6) or higher.

7.1.2.2.1. Category-6 cable used outdoors shall be specified and rated for
such use.

7.1.2.3.  All underground cables shall be installed in conduit raceways. Direct
burial of cables for power or for communications is prohibited.

7.1.2.4. All dielectric cables and DMS communication cables installed
underground shall include a trace wire acceptable to the Department.

7.1.2.5.  The Contractor shall provide cabling of adequate length, along with the
compatible connectors and any ancillary equipment necessary to
interconnect the components and control systems needed to achieve the
functions required, while providing sufficient slack to allow for component
manipulation.

7.1.3. Solar Power System for ITS Devices

7.1.3.1. Itisthe Department’s stated preference that all ITS devices and CS hub

cabinets are powered by public utility power. However, where it is infeasible

to provide public utility power, the Contractor may consider solar power
systems.

38





7.1.3.2. The Contractor shall provide a solar panel array and associated
equipment to provide the required power for all equipment at a single
location.
7.1.3.3. The solar power system shall operate in the temperature range of -30
degrees F to +122 degrees F.
7.1.3.4. The Contractor shall submit calculations that demonstrates that the
proposed solar power system can provide the minimum autonomy required.
7.1.3.4.1. Solar power systems for ITS devices (not including hub cabinets)
shall include battery storage sufficient to provide two (2) days, minimum
autonomy under no-light conditions when the batteries are fully
charged, and to provide 24 hours per day of operation, 7 days per week,
365 days per year with no loss of operation.
7.1.3.4.2. Solar power systems for communications hub cabinets shall
include battery storage sufficient to provide five (5) days, minimum
autonomy under no-light conditions when the batteries are fully
charged, and to provide 24 hours per day of operation, 7 days per week,
365 days per year with no loss of operation.
7.1.3.4.3. The solar power system shall be designed such that after reducing
battery charge to 50 percent of full, the batteries can be charged back to
full charge in less than 48 hours of average sun exposure.
7.1.3.5.  Solar panel arrays shall be made of monocrystalline or polycrystalline
materials.
7.1.3.6.  Solar panel arrays shall be UL-approved. UL certifications shall be
submitted with the catalog cuts for the hardware.
7.1.3.7.  Solar power systems shall be furnished with sufficient batteries to store
the energy required by the autonomy requirements.
7.1.3.7.1. Batteries shall be sealed AGM type, and shall be spill proof.
7.1.3.7.2. Battery storage shall be designed such that at the end of the
minimum autonomy requirement, no individual battery shall have less
than 50 percent of the full design charge remaining.
7.1.3.8. The Contractor shall furnish and install additional ITS field cabinets, as
required, to hold all solar power battery systems, inverters, and overcurrent
protection devices.
7.1.3.9.  The solar panels shall be mounted at a location that results in no
shadows being cast on the solar panels at any time of the year. The
Contractor shall consider leaves on trees regardless whether the leaves are on
the trees when the solar panel is initially installed.
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7.1.3.10. The solar panels shall be mounted to a support pole sufficient to provide
a stable, fixed position for the solar panel array, with the ability to adjust the
position of the solar panel array in a manner that maximizes solar exposure.

7.1.3.11. The solar panel support pole shall be galvanized steel.

7.1.3.12. The solar panel support pole shall be designed and constructed according
to the requirements for an MVDS support pole.

7.1.3.13. The solar panel support pole shall be installed on a concrete foundation
designed and constructed according to the requirement for an MVDS support
pole.

7.1.3.13.1. The solar panel support pole foundation shall be designed in
accordance with the soil conditions.

7.1.3.14. The solar power system shall be installed with a grounding system similar
to the requirement for CCTV support poles. The maximum resistance to
ground shall be 25 ohmes.

7.1.4. AC Power Line Surge Protection

7.1.4.1.  All copper conductors entering and leaving the ITS field cabinet, including
but not limited to utility power, low voltage power, and communications,
shall include TVSS.
7.1.4.1.1. The TVSS shall filter and absorb noise and switching transients.
7.1.4.1.2. The TVSS shall provide a degree of lightning and lightning induced
current surge protection.
7.1.4.1.3. The TVSS for utility power shall have a peak current rating of
20,000 Amps.
7.1.4.1.4. The TVSS for utility power shall have a typical clamp voltage of
150 volts at 20 kA.

7.1.4.1.5. The TVSS for utility power shall operate over an input voltage
range of 90-140 volts.
7.1.4.1.6. The TVSS shall operate over a temperature range of -40 degrees C

to +74 degrees C.

7.1.4.2. The AC Power Line Surge Protector shall be sized for the incoming current
and loads to be protected.

7.1.4.3. The AC Power Line Surge Protector shall be UL 1449 Compliant.

7.1.4.4. The AC Power Line Surge Protector shall operate with a relative humidity
up to 95% non-condensing.

7.1.4.5. The AC Power Line Surge Protector shall operate within a temperature
range of -40 degrees C to +85 degrees C.

7.1.4.6. The AC Power Line Surge Protector shall have protected lines L, N, G.
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7.1.4.7. The AC Power Line Surge Protector shall operate with a maximum
leakage current of less than 0.3 mA.

7.1.4.8. The AC Power Line Surge Protector shall satisfy a maximum attenuation
of -55 dB@ 100 MHz, typical.

7.1.4.9. The AC Power Line Surge Protector shall satisfy a maximum surge current
of 18 kAmp per mode, 8/20 impulse.

7.1.4.10. The AC Power Line Surge Protector shall provide lightning induced
voltage surge protection.

7.1.4.11. The AC Power Line Surge Protector shall filter and absorb power line
noise and switching transients.

7.1.4.12. The AC Power Line Surge Protector shall utilize three stages for power
line voltage spike and RFIl suppression.

7.1.5. DC Power Line Surge Protection

7.1.5.1. The DCITS Device Power Line Surge Protector shall be tested to IEC801-5,
CCITT K17.

7.1.5.2. The DCITS Device Power Line Surge Protector shall operate with a
relative humidity up to 95% Non-condensing.

7.1.5.3.  The DCITS Device Power Line Surge Protector shall operate within a
temperature range of -40 degrees C to +85 degrees C.

7.1.5.4. The DCITS Device Power Line Surge Protector shall satisfy a maximum
load current of 10 Amps.

7.1.5.5. The DCITS Device Power Line Surge Protector shall operate with a rated
voltage that is consistent with the rated voltage of the power supply in the
cabinet.

7.1.5.6. The DCITS Device Power Line Surge Protector shall operate with a
response time of less than 1 nS.

7.1.5.7. The DCITS Device Power Line Surge Protector shall have two (2)
protected lines plus Ground.

7.1.5.8. The DCITS Device Surge Protector shall satisfy a surge capacity of 10 kA
8/20 impulse per line.

7.1.5.9. The DCITS Device Power Line Surge Protector shall utilize three stage
transient and surge protection.

7.1.5.10. The DC Power Line ITS Device Surge Protector shall be suitable for the
intended use and installation requirement.

7.1.6. Communications Line Surge Protection

7.1.6.1. A TVSS shall be required on each end of all communications lines: at the
equipment end and at the source end.
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7.1.6.2. Communications line surge protectors shall be specifically designed to
protect the type of communications line to which they are connected.
Communications line types include, but are not limited to, Ethernet, Ethernet
with POE, EIA 422, and EIA 485.
7.1.7. Restrictions Associated with Work at NHDOT-Maintained Bridges
7.1.7.1.  Guardrail or other traffic barrier shall not be directly connected to bridge

abutments or piers.

7.1.7.2.  Attachments to bridge concrete decks are prohibited.

7.1.7.3.  Attachments to NHDOT-maintained bridges such as hangers, conduits
and bolts shall be non-corroding (typically galvanized steel, stainless steel,
aluminum, fiberglass, or fiber reinforced polymers). Dissimilar metals shall be
isolated to prevent galvanic corrosion. Electroplated or zinc plated materials
are prohibited.

7.1.7.4. Attachments to NHDOT-maintained bridges shall be UV-resistant and UL-
rated as self-extinguishing within 15 seconds or of non-combustible materials.

7.1.7.5. Attachments to NHDOT-maintained bridges shall be mounted such that
no portion of the attachment is lower than the top of the bridge girder’s
bottom flange. Vertical clearances shall not be reduced below the existing
conditions.

7.1.7.6.  Attachments to existing steel on NHDOT-maintained bridges shall be
through-bolted to girder webs. Welding, beam clamps, or clips are prohibited.

7.1.7.7. Requests to attach hardware to existing bridge diaphragms shall be
submitted to the Bureau of Bridge Design for review and is subject to the
Department’s approval.

7.1.7.8.  Structure protective coatings shall be touched up and repaired if
impacted or damaged by the installation of attachments to the structure.

7.1.7.9. Conduits attached to NHDOT-maintained bridges shall be mounted at
least 6 inches clear distance away from the beam’s/girder’s webs or flanges.
Mounting to the outside of the exterior beams/girders is prohibited.

7.1.7.10. Conduit supports shall be installed at least 10 feet on center. Shorter
spacing is prohibited.

7.1.7.11. Bridge mounted conduit shall include expansion fittings and rollers to
address bridge movement and differential expansion. The Contractor shall
prepare calculations indicating that the permitted conduit
expansion/contraction is at least 1.25 times the maximum expected
movement of the bridge.

7.1.7.12. Conduit supports shall be solid and a minimum of 0.25 inches thick.
Unistrut or Power-strut attachments are prohibited.
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7.1.7.13. New structural steel, such as new steel frames to support hangers,
installed at existing bridges shall match the properties of existing girders.

7.1.7.14. Holes in concrete, typically abutment walls, shall be cored. The space
around conduits through cored holes shall be sealed with a waterproof seal
made specifically for filling the annular space around a conduit. The type of
material used to seal the hole shall be subject to approval by the Department.

7.1.7.15. Conduit installation is prohibited within the reinforced zone of
mechanically stabilized earth walls, including the wingwalls of Manchester
Bridge Number 134/066 (1-293 over Granite Street) or the abutments and
wingwalls of Bedford Bridge Number 195/085 (FEET over Wieczorek Drive).

7.1.7.16. Additional Restrictions at Specific Structures

7.1.7.16.1. There shall be no conduit attachments on the face of the
abutments nor on the face of the wings at Manchester Bridge Number
134/066 (I-293 over Granite Street).
7.1.8. Miscellaneous Requirements

7.1.8.1.  All external attachments to cabinets or other ITS equipment, such as
generator transfer switches, meter sockets on meter pedestals,
weatherheads, etc. shall be mounted on the mounting structure facing away
from or downstream in the direction of traffic.

7.1.8.2.  All IP-addressable hardware shall be VLAN-aware.
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Appendix A

General Installation Requirements for CCTV Pole and Foundation

The applicable provisions of 550.3 apply to the steel structure installation of connections made
with high strength bolts (e.g. ASTM A325). The installation procedures for anchor rods are
different than for high strength bolts and shall conform to the following:

1.

2.

2015 AASHTO “LRFD Standard Specifications for Structural Supports for Highway
Traffic Signs, Luminaires and Traffic Signals”;

FHWA Guidelines for the Installation, Inspection, Maintenance and Repair of
Structural Supports for Highway Signs, Luminaires, and Traffic Signals (Publication
No. FHWA NHI 05-036 March 2005).

Procedure for Installing Anchor Rods in the Foundation for Double-Nut Connections

The procedure for installing anchor rods in the foundation for double-nut connections is as
follows:

1.

The Foundation Contractor shall submit a written plan and procedure to the Department
for approval for the installation, pretensioning, inspection, and testing of anchor rods.

The Contractor shall furnish necessary equipment, including a torque wrench, used for
tensioning the rods or for final torque verification, that has a torque indicator that is
calibrated annually. A certificate of calibration shall be furnished to the Department at
the jobsite. A torque multiplier may be used. For hydraulic wrenches, the Contractor
shall furnish a chart correlating torque with hydraulic pressure readings.

Anchor rods shall be installed as a group in the concrete form and secured against
relative movement and misalignment, such as with a template set composed of metal
rings with nuts on both sides at two locations along the length of the anchor rods. One
of the rings is usually above the top of the concrete and is reused as a template.

The template set (or other device) with anchor rods shall be secured in its correct
position in the concrete form in accordance with the drawings. The exposed threads
shall be taped with duct tape to prevent contamination by concrete.

The concrete shall be placed and cured in accordance to Section 520.

If a top template is above the concrete surface, it may be removed 24 hours after placing the
concrete.

The exposed part of the anchor rods shall be cleaned with a wire brush or equivalent and
lubricated. Use an approved paraffin-based stick wax, as listed on the NHDOT Qualified
Products List for Item 550 fasteners, applied to the threads and the nut face in contact with the
washer.
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8. After at least 24 hours after placing concrete, the anchor rods shall be inspected visually to
verify that there is no visible damage to the threads and that their position, elevation, and
projected length from the concrete are within the tolerances specified on the drawings. In the
absence of required tolerances, the position, elevation, and projected length from the concrete
shall be according to the AISC Code of Standard Practice for Steel Buildings and Bridges. The
misalignment from vertical shall be no more than 1:40. It is good practice to use a steel or
wood template with the required hole pattern to check the base of the post and the anchor rods.

To check the thread condition the nuts shall be turned onto the rods full length well past the
elevation of the bottom of the leveling nut and backed off by one worker using an ordinary
wrench without a cheater bar. The threads are considered damaged if more than minimal effort
(i.e. an unusually large effort) is required to turn the nut.

9. The structure shall not be placed onto the leveling nuts until the foundation concrete has cured
for at least 7 days minimum or attained a minimum of at least 80 percent of its design
compressive strength and the foundation backfilled to final ground.

10. Final ground elevations shall be taken from the roadway cross sections. If actual final ground
elevations differ by more than 1’-0”, then a complete redesign of the sign foundation will be
required.

Procedure for Pretensioning Anchor Rods in Double-Nut Joint Moment Connections.

The procedure for pretensioning anchor rods in double-nut joint moment connections in the
installed concrete foundation is as follows:

1. The proper position of the anchor rods and the proper hole pattern on the post shall be
verified (preferably with a template).

2. It shall be verified that the nuts can be turned onto the rods well past the elevation of
the bottom of the leveling nut and backed off by one worker using an ordinary wrench
without a cheater bar.

3. If the threads of anchor rods were lubricated more than 24 hours before placing the leveling
nuts or have been wet since they were lubricated, the exposed threads of the anchor rod shall
be re-lubricated. Leveling nuts shall be cleaned and the threads and bearing surfaces lubricated.

Leveling nuts shall be placed on the anchor rods and set level.
Leveling nut washers shall be placed on the anchor rods.

6. The template shall be placed on top of the leveling nuts to check the level of the nuts.
Verify that the maximum clear distance between the bottom of the bottom leveling nut
and the top of the concrete is not more than one anchor rod diameter. The preferred
clear distance is one inch. Start by placing the leveling nuts one half inch clear distance
above the concrete foundation. Bring all the nuts to the same level as the highest nut
above the foundation. Do not exceed the maximum clear distance of one anchor rod
diameter between the concrete foundation and the bottom of the leveling nuts. Remove
the template once all the nuts are level.

7. The baseplate and structural element (e.g. post, end frame, or structure leg) shall be placed with
a crane.
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8.

10.

11.

12.

13.

The post, end frame, or structure leg shall be plumbed or the base plate leveled, and the anchor
rods pretensioned. The following is the installation sequence for double-nut joints using the
"turn-of-the-nut" method of pretensioning.

Top nut washers shall be placed. (Note: Do not use lock washers when anchor rods are
pretensioned for double-nut connections using the pretension procedures described herein.)

Lubrication of the fastener components is required for proper installation. Anchor rod threads,
nut threads, and the bearing surface of top nuts shall be lubricated, and the top nuts placed and
tightened to the snug-tight condition (20-30% of the verification torque). See section FHWA
Guideline Reference and Table 3. (Note: A snug-tight condition is the tightness attained by
the full effort of a person using a wrench with a handle length equal to 14 times the diameter
of the bolt but not less than 18 inches. Apply the full effort as close to the free end of the
wrench as possible. Pull firmly by leaning back and using the entire body weight on the end
of the wrench until the nut stops rotating.)

Leveling (bottom) nuts shall be tightened to the snug-tight condition (i.e. 20-30% of the
verification torque. See Table 3.) following a star pattern for two full tightening cycles. (Note:
Use a minimum of two separate passes of tightening. Sequence the tightening in each pass so
that the opposite side nut will be subsequently tightened (i.e. following a star pattern shown in
Figure 8) until all the nuts in that pass have been snugged.)

Figure 8. Star Pattern Tightening Sequence.

At this point, the installation crew shall verify if beveled washers are necessary. Beveled
washers may be necessary under the leveling or top nut if any face of the base plate has a slope
greater than 1:20 and/or any nut could not be brought into firm contact with the base plate. If
any beveled washer is required, the installation crew shall disassemble the joint as necessary,
add the beveled washer(s) and retighten (in a star pattern) to the snug-tight condition for the
top and leveling nuts.

Pretensioning by "Turn-of-the-Nut": Pretension the anchor rods to the minimum Installation
Pretension listed in Table 3 in the following manner. Before turning the top nuts further, the
reference position of the top nut in the snug-tight condition shall be marked relative to the rod
and base plate with a suitable marking using a permanent paint marker. Mark the rod, nut, and
base plate with marks in a straight line when viewed from above. Top nuts shall be turned in
increments following a star pattern for at least two full tightening cycles to attain the nut
rotation specified in Table 1 if UNC threads are used. After pretensioning, the nut rotation
shall be verified.
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Table 1 - Nut Rotation for Turn-Of-Nut Pretensioning

Nut Rotation from Snug-Tight Condition a, b, ¢

. . F1554 Grades 55 and 105
Anchor Rod Diameter, in.

F1554 Grade 36 A615 and

AT706 Grade 60

11/2 or less 1/6 Turn (60°) 1/3 Turn (120°)

>11/2 1/12 Turn (30°) 1/6 Turn (60°)

a. Nut rotation is relative to the anchor rod. The tolerance is plus 20 degrees.
b. Applicable only to double-nut joints.
c. Beveled washer shall be used if:

i) the nut is not in firm contact with the base plate; or
ii) the outer face of the base plate is sloped more than 1:40.

14. The load may be released from the crane.

15.

16.

17.

Initial check- A torque wrench shall be used to verify that a torque at least equal to the
computed verification torque, Tv, is required to additionally tighten the leveling nuts and the
top nuts. See Section FHWA Guideline Reference and Table 3. An inability to achieve this
torque (meaning that the nut moves before the torque is achieved) shall be interpreted to
indicate that the threads have stripped and shall be reported to the Department. (Note: The
installation procedure relies on the "Turn-of-the-Nut" method to achieve the Installation
Pretension. Although torque is considered to be a poor way to ensure pretension (due to
variable thread condition) it is the only way to check tension after tightening.) The Department
may reject, and subsequently require replacement of, the entire base installation if the threads
have stripped. All costs associated with replacing the base installation, if rejected, or
performing other repairs shall be borne by the Contractor.

Relaxation check- After at least 48 hours have elapsed, and in the presence of the Department,
the torque wrench shall be used to verify that a torque at least equal to 110 percent of the
verification torque, Tv, is required to additionally tighten the leveling nuts and the top nuts on
the anchor rods. See FHWA Guideline Reference and Table 3. An inability to achieve this
torque (meaning that the nut moves before the torque is achieved) shall be interpreted to
indicate that the threads have stripped and shall be reported to the Department.

Ultrasonic testing (UT) - The Contractor shall ultrasonically test (UT) the installed anchor rods
using straight-beam transducers to verify the absence of flaws. (See Appendix A for UT
procedures.) The Department will reject, and shall require replacement of, the entire base
installation if reflectors are found with an indication rating less than 15 decibels. All costs
associated with replacing the base installation, if rejected, will be borne by the Contractor.
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18. During maintenance activities the Department intends to verify that the top nuts are not loose.

Under no circumstance shall any nut be tack welded to the washer or the base plate nor shall
the leveling nut be tack welded as a method of preventing nut loosening.

FHWA Guideline Reference:

1.

In the FHWA Guideline document, the snug-tight condition for anchor rods is defined
as nuts tightened to a torque between 20 and 30 percent of the verification torque
computed using the following equation:

Tv=0.12dsF where
v = verification torque (inch-kips)
d» = nominal body diameter of the anchor rod (inches)
Fi = minimum installation pretension (kips) equal to 50 percent of the specified

minimum tensile strength of F1554 Grade 36 rods, and 60 percent for all other
threaded fasteners.

(Note: the torque in "in-Kips" can be multiplied by 83.3 to get ft-Ib).

A very large torque may be required to properly tighten anchor rods greater than 1 inch
in diameter. A "cheater bar" such as a pipe or extension handle as much as 10 feet long
may be required for the torque wrench. For snugging the leveling nuts, an open-end
wrench with a ten-foot long pipe or extension handle will typically suffice. Tightening
the top nuts for anchor rods greater than 1 inch in diameter may require either of the
following:

e A hydraulic torque wrench, or
e Aboxend "slug" or "knocker" wrench with a 10-ft, long pipe or extension
handle.

The box end wrench may be moved by impacts with a 16-pound sledgehammer or by the efforts
of three or more workers. It is essential that the workers have good traction during this effort.
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Table 2 - Tensile Properties for Anchor Rods

ASTM F1554 ASTM F1554 ASTM F1554 ASTM A706
Tensile Property Rod Grade Rod Grade 55 Rod Grade 105 Bars Grade 60 *
36
Minimum Yield

Strength 36 55 105 60

Fy, (ksi)
Minimum Tensile

Strength 58 75 125 80

Fu, (ksi)

* Reinforcing bars shall not be used for non-redundant, fatigue-susceptible support structures such as
cantilevered overhead sign structures and high mast luminaires.
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Table 3 - Minimum Anchor Rod Pretension for Double-Nut Moment Joints

ASTM F1554 Grades 36, 55, and 105 rod material:

Installation | SNUY TIGNt | \/erification | Relaxation

Nom. Gross Torque check Check 110%

Bolt diam| Area Pretension, Torque check Tv
UNC Stress 20-30% Tv (ft-
D, (in) | (sqin) | Area(sqgin) Fi (kips) Ib) Tv (ft-1b) (ft-Ib)
0.50 Fu
Min. Tensile,
Yield 36 Fu, 58 ksi (ksi)
1.00 0.79 0.61 29 18 35-53 177 195
1.25 1.23 0.97 29 28 70-105 351 387
1.50 1.77 1.41 29 41 123-184 613 674
1.75 2.41 1.90 29 55 193-289 964 1,060
2.00 3.14 2.50 29 73 250-435 1,449 1,594
2.25 3.98 3.25 29 94 424-636 2,120 2,332
0.60 Fu
Min. Tensile,
Yield 55 Fu, 75 ksi (ksi)

1.00 * 0.79 0.61 45 27 55-82 274 302
1.25 1.23 0.97 45 44 109-164 545 600
1.50 1.77 1.41 45 63 190-285 951 1,047
1.75 241 1.90 45 86 299-449 1,496 1,645
2.00 3.14 2.50 45 113 450-675 2,249 2,474
2.25 3.98 3.25 45 146 658-987 3,289 3,618

0.60 Fu
Yield Min. Tensile,
105 Fu, 125 ksi (ksi)
1.00 0.79 0.61 75 45 91-137 457 503
1.25 1.23 0.97 75 73 182-273 909 1000
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1.50 1.77 1.41 75 105 317-476 1586 1744

1.75 241 1.90 75 143 499-748 2493 2742
2.00 3.14 2.50 75 188 750-1125 3749 4123
2.25 3.98 3.25 75 244 1096-1645 5482 6030

ASTM A615 and A706 bar material **:

Min. Tensile, 000 Ry
Yield 60 Fu, 80 ksi (ksi)
1.00 0.79 0.61 48 29 59-88 293 322
1.25 1.23 0.97 48 47 116-175 582 640
1.50 1.77 141 48 68 203-304 1,015 1,116
1.75 241 1.90 48 91 319-479 1,595 1,755
2.00 3.14 2.50 48 120 480-720 2,399 2,639
2.25 3.98 3.25 48 156 702-1053 3,509 3,859

** Reinforcing bars shall not be used for non-redundant, fatigue-susceptible support structures, such as
cantilevered overhead sign structures and high mast luminaires.
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*Example: Fi =(0.60) (Fu) (Stress Area) Fi=(.6)(75 ksi)(0.61sgin) = 27 kips

Tv = (Fi) (D) (0.12) (83.3) Tv = (27 K)(1.0 in)(0.12)(83.3) = 274 k-ft
Snug = (Tv) (30%) Snug = (274 k-ft)(.3) = 82 k-t
Check = (Tv) (110%) Check = (274 k-ft)(L.1) = 302 k-ft

Anchor Rod Inspection by Ultrasonic Testing (UT)

1. Certification - The UT operator must be certified as ASNT Level Il, on recommended practice SNT-
TC-1A, or specifically trained by an ASNT Level 11 for this application.
2. Preparation -

a. Grind the top surface of all anchor rods to be as smooth as possible, flat (i.e., a level surface),
square (i.e. perpendicular to the shank), and with all galvanizing, rust, dirt, and debris removed.
The finished contour shall allow intimate transducer contact. Sand off any rust bloom that may
have formed after grinding.

b. Note that some rods may be marked to serve as bench marks. Only grind the rod enough to
remove paint and to smooth the surface and not change its elevation.

c. Some rods may have a slanted end and cannot readily be ground to a flat, perpendicular surface.
Note such rods on the inspection form for future attention.

3. Calibration -

a. Check calibration at each location before inspecting any anchor rods.

b. Operate the UT per AWS D1.5 unless described or approved otherwise.

c. Calibrate the ultrasonic unit for straight beam probe method using a 10-inch screen with a 1-
inch diameter (2.25 MHz) straight beam probe. The probe is placed on a 10-inch calibration
block (DSC block or a threaded section of anchor bolt) and the indications on the screen are
adjusted so that the back reflection is positioned at 10 inches. Next, place the probe on a 10-
inch long test bar (i.e. the threaded section of anchor bolt) that has a 1/8 inch deep saw cut at a
set distance (3-inch from the end opposite the probe) in the threaded portion of the rod. Peak
the back reflection from the 1/8 inch deep saw cut until the indication is at 60 or 80 percent of
screen height. The dB reading is recorded to establish the “REFERENCE LEVEL.” The
“SCANNING LEVEL” is set by adding 14 to 30 dB over the reference level.

4. Test - Apply couplant to the top of the rods. Ultrasonically test the anchor rods using a circular motion

inspection pattern and record the results. When scanning the anchor rods, there should be no indications
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on the CRT screen between the Main Bang (zero depth) and the end of the screen (10-inch depth). Any
indication that is displayed after the Main Bang is a possible flaw. Record the depth of the discontinuity
observed and the amount of dB required to bring the indication to the “REFERENCE LEVEL” on the
screen. This is recorded as the “INDICATION LEVEL.”

Cleanup - After UT inspection is completed, wipe off all the couplant with a wet rag, allow it to dry
completely, and paint the rod ends with one or more coats of liquid cold galvanizing or zinc-rich paint

to a minimum 3 mils dry film thickness (DFT). Check coating thickness with a gage.
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		Procedure for Pretensioning Anchor Rods in Double-Nut Joint Moment Connections.

		The procedure for pretensioning anchor rods in double-nut joint moment connections in the installed concrete foundation is as follows:




APPENDIX E: FEET ATMS DEPLOYMENT PROJECT BID ITEMS

Item
Number

Quantity

Item

Unit Price Written in Words

Unit Price Dollar
Amount

1.0 CCTV Subsystem

CCTV FEET 0.5_S: FEET SB between Exit 1 on ramp and Spit Brook Road — connected to

999101 1 Hub FEET 1.3 N
999102 1 CCTV FEET 1.3_N: FEET NB between the Exit 1 on ramp and Exit 2 off ramp — connected to
Hub FCC 1012123
999103 1 CCTV FEET 4.8_S: FEET SB between West Hollis Street and Exit 5E off ramp - connected to
Hub FCC 1012123
999104 1 CCTV FEET 6.2_S: FEET SB between Broad Street and Exit 6 on ramp - connected to Hub
FCC 1012123
999105 1 CCTV 293 3.4_E: Interstate 293 EB between FEET NB on and off ramp - connected to Hub
FCC 1060729
999106 1 CCTV 293 4.7_S: Interstate 293 SB between Exit 4 and Interstate 293/NH Route 101
Interchange - connected to Hub FCC 1060729
CCTV 293 6.1_N: Interstate 293 NB between Exit 5 off ramp and Granite Street - connected to
999107 1 =
Hub 293 4.7 S
999108 1 CCTV 293 6.8_S: Interstate 293 SB north of West Bridge Street/Notre Dame Bridge —
connected to Hub 293 4.7 S
CCTV 293 7.5 N: Interstate 293 NB between Exit 6 off ramp and Amoskeag Circle — connected
999109 1
to Hub 293 6.8 S
CCTV 293 11.2 N: Interstate 293 NB south of Interstate 93 NB merge — connected to existing
999110 1 : )
fiber optic backhaul
CCTV 93 26.9_N: Interstate 93 NB north of Interstate 293/Interstate 93 interchange —
999111 1 . :
connected to fiber optic backhaul
999112 1 CCTV 93 28.4 N: Interstate 93 NB at Exit 11 off ramp, south of Hooksett Toll Plaza —
connected to Hub 93 26.9 N
CCTV 93 28.9_S: Interstate 93 SB at Exit 11 off ramp, north of Hooksett Toll Plaza — connected
999113 1
to Hub 93 26.9 N
CCTV 93 31.7_N: Interstate 93 NB north of Hooksett Rest Area - connected to fiber optic
999114 1
backhaul
999115 1 CCTV 93 33.0_N: Interstate 93 NB north of Robinson Road - connected to fiber optic backhaul
CCTV 93 36.8_N: Interstate 93 NB between Hall Street and Exit 13 off ramp - connected to
999116 1 : )
fiber optic backhaul
999117 1 CCTV 93 37.2_S: Interstate 93 SB between Exit 13 on ramp and Manchester Street -
connected to Hub 93 36.8 N
999118 1 CCTV Subsystem Control and Display System

CCTV Subsystems Total

2.0 DMS Subsystem

999201 1 DMS FEET 3.8_S: FEET SB between Exit 3 and Exit 4 — connected to Hub FCC 1012123
DMS 101 53.4_E: NH Route 101 EB west of Meetinghouse Road Exit - connected to Hub FCC
999202 1
1060729
999203 1 DMS 293 4.7_S: Interstate 293 SB between Exit 4 and Interstate 293/NH Route 101
Interchange - connected to Hub FCC 1060729
999204 1 DMS 93 32.9_N: Interstate 93 NB south of Robinson Road - connected to fiber optic backhaul
DMS 93 36.5_S: Interstate 93 SB between Exit 12 and Exit 13 - connected to fiber optic
999205 1
backhaul
999206 1 DMS Subsystem Control System

DMS Subsystems Total






APPENDIX E: FEET ATMS DEPLOYMENT PROJECT BID ITEMS

Item
Number

Quantity

Item

Unit Price Written in Words

Unit Price Dollar
Amount

3.0 MVDS Subsystem

MVDS FEET 0.5_S: FEET SB between Spit Brook Road and Exit 1 on ramp — co-located with

999301 1 CCTV FEET 0.5 S

999302 1 MVDS FEET 1.3_N: FEET NB between the Exit 2 off ramp and Exit 1 on ramp — co-located with
CCTV FEET 1.3 N

999303 1 MVDS FEET 3.8_S: FEET SB between Exit 3 and Exit 4 — co-located with DMS FEET 3.8 S

999304 1 M_VDS FEET 4.8 S: FEET SB between West Hollis Street and Exit 5E off ramp - co-located
with CCTV FEET 4.8 S

999305 1 MVDS FEET 6.2_S: FEET SB between Broad Street and Exit 6 on ramp - co-located with
CCTV FEET 6.2 S

999306 1 MVDS 293 4.7_S: Interstat_e 293 SB between Exit 4 and Interstate 293/NH Route 101
Interchange - co-located with CCTV and DMS 293 4.7 S

999307 1 M_VDS 293 6.1 N: Interstate 293 NB between Exit 5 off ramp and Granite Street - co-located
with CCTV 293 6.1 N

999308 1 MVDS 293 6.8 S: Interstate 293 SB north of West Bridge Street/Notre Dame Bridge — co-
located with CCTV 6.8_S

999309 1 MVDS 29_3 11.2 N: Interstate 293 NB between Exit 6 off ramp and Amoskeag Circle — co-
located with CCTV 93 11.2 N

999310 1 MVDS 93. 26.9_N: Interstate 93 NB north of Interstate 293/Interstate 93 interchange — co-
located with CCTV 93 26.9 N

999311 1 MVDS 93 27.8_8:_ Interstate 93 SB between Interstate 293/Interstate 93 interchange and Exit
11 — co-located with DMS and CCTV 93 27.8 S
MVDS 93 31.7_N: Interstate 93 NB north of Hooksett Rest Area - co-located with CCTV 93

999312 1 -
31.7 N

999313 1 MVDS 93 33.0_N: Interstate 93 NB north of Robinson Road - co-located with CCTV 93 33.0_N

999314 1 MVDS 93 36.8_N: Interstate 93 NB between Hall Street and Exit 13 off ramp - co-located with
CCTV 9336.8 N

999315 1 MVDS 93_ 37.2_S: Interstate 93 SB between Exit 13 on ramp and Manchester Street - co-
located with CCTV 37.2_S

999316 1 MVDS Subsystem Control System

MVDS Subsystems Total






APPENDIX E: FEET ATMS DEPLOYMENT PROJECT BID ITEMS

Item
Number

Quantity

Item

Unit Price Written in Words

Unit Price Dollar

Amount

4.0 Existing Subsyste

ms

RWIS FEE 2.3_M: FEET Median on OHSS between the Exit 2 and Exit 3 — connected to Hub

999401 s FCC 1012123

999402 1 RWIS FEE 8.0_S and CCTV FEE 8.0_S: FEET SB north of Exit 8 off ramp - connected to Hub
FCC 1232306

999403 1 DMS FEE 8.6_S: FEET SB south of Bowers Pond — connected to Hub FCC 1232306

999404 1 DMS 293 8.8 N: FEET NB north of Exit 7 — connected to Hub 293 11.2 N

999405 1 RWIS 293 10.4 N and CCTV 293 10.4_N: Interstate 293 NB north of Hackett Hill Road -
connected to Hub 293 6.8 S

999406 1 DMS 93 27.8 S and CCTV 93 27.8_S: Interstate 93 SB between Interstate 293/Interstate 93
interchange and Exit 11 — connected to fiber optic backhaul

999407 1 DMS 93 32.4_S: Interstate 93 SB south of Robinson Road — connected to Hub 93 33.0_N

999408 1 RWIS 93 34.8_S and CCTV 93 34.8 N: Interstate 93 NB south of Grandview Road —
connected to Hub 93 36.8 N
CCTV 93 35.4_S: Interstate 93 SB at Interstate 89 and Interstate 93 interchange - connected to

999409 1 : )
fiber optic backhaul

999410 1 Existing Devices Subsystem Control Systems

Existing Subsystems Total

5.0 Communications Subsystems

999501

1

Wireless Communications Backhaul

999502

Fiber Optic Connectivity to TMC

Communications Subsystems Total

6.0 Engineering

999601

1

Engineering Design and Systems Engineering Documentation

Engineering Total

7.0 Testing and Integration

Subsystem Testing (Factory, Stand-Alone, Subsystem, Central, Nighttime, MVDS Validation,

999701 1 Operational)
999702 1 Integration and Testing of the FEET Corridor ATMS into the New England Compass ATMS
Testing and Integration Total
8.0 Training
999801 1 Training (as detailed in Section 2.6)

Training Total

9.0 System Maintenance and Warranty

999901 1 24 Month System Maintenance
999902 1 24 Month System Warranty
999903 1 Spare Parts and Spare Controller Inventory

System Maintenance and Warranty Total

CONTRACT PRICE WRITTEN IN WORDS

TOTAL DOLLAR

AMOUNT

CONTRACT LUMP SUM PRICE FOR THE FEET CORRIDOR ATMS






APPENDIX E: FEET ATMS DEPLOYMENT PROJECT BID ITEMS

Item

Number Quantity

Item

Unit Price Written in Words

Unit Price Dollar
Amount

10.0 Optional Items (at the Department's Discretion)

10.1 Value Engineering
Cost Reductions
(Option #1)

As detailed in Section 3.20.4. Innovative Aspects/ Value Engineering Change Proposals by the

Contractor

10.2 Value Engineering
Cost Reductions
(Option #2)

As detailed in Section 3.20.4 Innovative Aspects/ Value Engineering Change Proposals by the

Contractor

10.3 Value Engineering
Cost Reductions
(Option #3)

As detailed in Section 3.20.4 Innovative Aspects/ Value Engineering Change Proposals by the

Contractor

10.4 One Week System
Maintenance Training

Detailed in Section: 2.6.1: Optional System Maintenance Training

10.5 One Year
Additional Maintenance
Support

Year Three (3) Maintenance as referenced in - Section 2.7.4 Extended System Maintenance
and Warranty Support

10.6 One Year
Additional Maintenance
Support

Year Four (4) Maintenance as referenced in - Section 2.7.4 Extended System Maintenance
and Warranty Support

10.7 One Year
Additional Maintenance
Support

Year Five (5) Maintenance as referenced in - Section 2.7.4 Extended System Maintenance
and Warranty Support
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FEET CORRIDOR ATMS

29408

Date

S P E C I A L   P R O V I S I O N 

SECTION 509 -- DRILLED SHAFTS 


Description


1.1 This work shall consist of furnishing all materials, equipment, labor, and services necessary to construct drilled shafts for the proposed Frederick E. Everett Turnpike (FEET) corridor Advanced Transportation Management System (ATMS) project between the Massachusetts State Border and I-93 Exit 14 in Concord in accordance with this special provision and with details shown on the project plans.


   1.2 QUANTITY drilled shafts with rock sockets are proposed for LOCATIONS. The drilled shaft diameter is X'-X" and the minimum rock socket diameter is X'-X". The QUANTITY  drilled shafts at LOCATIONS will connect to a continuous reinforced concrete footing. The drilled shafts are designed to support the axial and lateral loads through rock sockets that have a minimum design length of X’-X” feet. 


   1.3 A permanent casing with a minimum X'-X" outside diameter and X inch wall thickness is required, and shall extend from the design cut-off grade to a minimum embedment of X inches into the bedrock, as detailed on the plans.

1.4 The drilled shaft work will require coordination with the construction access, cofferdam construction and substructure excavation work at each site. The Contractor is advised to review the contract information for all associated work including the Section 503 Special Provision Amendment.  

   1.5 Subsurface Information. The Contractor is advised to refer to the test boring logs provided by the geotechnical engineering report to evaluate the subsurface conditions at the site. 


   1.6 Crosshole Sonic Logging (CSL) testing will be conducted by the Design-Build Contractor. The Contractor shall provide the services of a non-destructive testing consultant for the purpose of providing CSL testing of selected drilled shafts under Item 509.5. 


   1.7 This work shall be conducted in conformance with all applicable environmental regulations and permits. 


Materials


   2.1 Concrete. The Contractor’s mix design shall meet the requirements of Class AAA concrete in accordance with Section 520, except as modified herein. The slump shall be 8 inches plus or minus 1 inch after batching. The maximum aggregate size shall be 3/8 inches. The concrete shall be designed with the necessary admixtures to maintain the required slump and sufficient workability throughout the entire concrete placement. Air entrainment shall be between 4 and 7 percent. 

2.2
Reinforcing Steel. Reinforcing steel used within drilled shafts shall conform to the Section 544 requirements. 


     2.2.1 Clearance Spacers for Reinforcing Cage. Spacers used to provide the required sidewall and bottom clearance for the reinforcing cage shall be constructed of non-corrosive material that is equal in quality and durability to the shaft concrete, and shall be subject to approval. The spacers shall be of adequate dimension to ensure that the minimum clearance tolerances for the reinforcing cage are met, and that the reinforcing cage location is maintained during the concrete placement. 

2.3
Permanent Steel Casing. 


     2.3.1 Where permanent steel casing is required, the casing shall be steel pipe conforming to ASTM A252, Grade 2 or Grade 3, welded or seamless steel pipe and shall have a minimum diameter as described in 1.3 and a minimum wall thickness of  ¾ inches. The casing shall also be of sufficient thickness and strength to withstand stresses from handling, installation, concrete pressure, surrounding earth and fluid pressures. 


     2.3.2 The straightness of the casing shall not deviate more than plus or minus ½ inch from a straight line over a 40 foot length. The length of the permanent casing shall be sufficient to extend from 6 inches below the lowest point of the bedrock surface to the drilled shaft cut-off elevation shown on the plans and stated in this specification, with splices being allowed. Casing splices shall have no interior splice plates and shall produce a true and straight interior face. Other attachments or connections made to the casing shall also produce a true and straight interior face. Rock cutting teeth or a cutting shoe shall be installed on the bottom of the casing to enable seating of the casing into bedrock. 


   2.4 CSL Access Tubes. The access tubes for the CSL testing shall consist of Schedule 40 steel pipe conforming to ASTM A53, Grade A or B, Type E, F or S. The inside diameter shall be at least 38 mm (1.50 inches). All access tubes shall have a round inside surface free of defects and obstructions including all pipe joints. The access tubes shall be watertight, and free of corrosion and other deleterious material that can prevent bonding with the concrete. All access tubes shall be fitted with watertight caps on the bottom and top. 


Construction Requirements


3.1
Qualifications. The Contractor and the Contractor’s project superintendent for the drilled shaft work covered under this special provision shall have a minimum of three years experience in constructing drilled shaft foundations within the past five years. The Contractor’s project superintendent shall be present at all times during execution of the work covered by this special provision. The Contractor’s drill operator shall have a minimum of two years experience within the last four years. A summary of the experience and qualifications shall be submitted in writing to the Bureau of Materials and Research at least four weeks prior to the start of the drilled shaft installation. The submittal shall include the name, address and phone number of the owner's representative who can verify the information provided. Acceptance of the Contractor or any Firm to perform the drilled shaft work shall be subject to approval.


3.2
Installation Plan Submittal. At least four weeks prior to constructing drilled shafts, the Contractor shall submit an installation plan in accordance with 105.02 to the Bureau of Materials and Research for review and approval. This plan shall be stamped by a licensed NH Professional Engineer knowledgeable in the design and construction of drilled shafts.


3.2.1
The Contractor's submittal shall contain as a minimum, the following specific information:


a. A complete description of the equipment and materials to be used, including manufacturer's specifications and catalog data for all rigs, drilling tools, casing, rock coring tools, cleaning equipment, pumps, concrete placement pipes, other necessary tools and clearance spacers.


b. A description of the general drilled shaft construction method and sequence for each pier site, including mobilization of the drilling equipment, disposal of excavated soil and rock, disposal of water pumped from the drilled shafts, plans for locating support cranes, concrete pumping trucks and concrete trucks. 


c. Method of constructing the drilled shaft within the horizontal location tolerances. Details of frames and templates shall be provided. 


d. The methods of soil, obstruction and rock excavation including methods for seating the bottom edge of the temporary casing into bedrock as required. 

e. The method of drilled shaft construction, including the sequence of shaft construction at each pier, details of the steel reinforcing cage lifting and installation, reinforcing steel connections, concrete placement procedures, means of separating the concrete from water within the concrete placement pipe, procedure for cutting the permanent casing to grade,  and CSL access tube grout mix and grouting procedure. 

f. Details of the proposed concrete mix design. 


g. Qualification submittals for the Crosshole Sonic Logging consultant.


h. Methods of complying with all applicable environmental regulations. 


3.2.2
The Bureau of Materials and Research will evaluate the Installation Plan for conformance with the plans, specifications and this special provision. Within 21 days after receipt of the plan, the Engineer will notify the Contractor of additional information or changes needed to meet the contract requirements. Approval of the installation plan shall not relieve the Contractor of the responsibility to install the drilled shafts in accordance with the plans and specifications.


3.3
Subsurface Information. The Contractor is responsible for conducting soil borings and subsurface geotechnical exploration at each proposed drilled shaft foundation site.

3.4
Pre-Drilled Shaft Construction Meeting. A meeting shall be held prior to initiating the drilled shaft construction. Notice for the meeting shall be provided not less than 7 calendar days in advance of the meeting. The purpose of the meeting shall be to review all aspects of the drilled shaft construction and to facilitate coordination between all parties involved. Individuals attending the meeting shall include the Construction Contract Administrator, a Project Engineer from the Bureau of Bridge Design, a Geotechnical Engineer from the Materials and Research Bureau, the Contractor, the Contractor’s Geotechnical Engineer, a representative of the Firm performing the drilled shaft work and all other personnel deemed appropriate by the previously mentioned personnel. The meeting shall be scheduled after the Installation Plan has been reviewed by the Department.  Only one meeting is required for this project, in advance of the first drilled shaft installation. 


   3.5 Drilled Shaft Tolerance. The drilled shafts shall be constructed to the following tolerances:


a. The drilled shaft shall be within 3 inches of the plan position in the horizontal plane at the top of shaft elevation. (Note: the center of the drilled shaft is defined as the center of the reinforcing cage). Additionally, the minimum required clear distance indicated on the plans between the outside of the reinforcing cage and both the rock socket and permanent casing shall be provided.


b. The vertical alignment of a vertical drilled shaft excavation shall be within 2 percent of plumb over the total length of the shaft and rock socket.


c. The shaft including the permanent casing shall have a diameter no less than X'-X", and the rock socket shall have a diameter no less than X'-X". 


d. The excavation equipment and methods shall be designed so that the completed shaft excavation will have a planar bottom. The cutting edges of excavation equipment shall be normal to the vertical axis of equipment within a tolerance of 3/8 inch per foot of diameter.


e. The bottom of the reinforcing cage shall be placed 6 inches, plus or minus 3 inches above the bottom of the shaft excavation. The bottom of the CSL tubes shall be at the same elevation as the bottom of the reinforcing cage.


f. During concrete placement, the top of the reinforcing steel cage shall not move more than 1 inch above or below the plan position.


g. The top elevation of the shaft concrete and permanent casing shall be no more than 1 inch above or below the plan position.


3.6
Drilling Equipment and Tools. The excavation and drilling equipment shall have adequate capacity including power, torque and down thrust to excavate a hole of both the maximum diameter and to a depth of 25 percent beyond the estimated lengths in the contract. The excavation equipment and tools shall be of adequate design, size and strength to perform the work as indicated on the plans or described herein. When the material encountered cannot be drilled using conventional drill buckets and earth augers with soil and rock teeth, the Contractor shall provide special drilling equipment/procedures including but not limited to rock core barrels, rock tools, chisels, boulder breakers, air tools and other equipment necessary to construct the shaft excavation to the required depth.


3.7
Construction Methods. 

     3.7.1 The Contractor shall perform the excavation required for the shafts, through whatever materials and groundwater that are encountered, to the dimensions and elevations shown on the plans or otherwise required by these special provisions, or as directed. The Contractor's methods and equipment shall be suitable for the intended purpose and the materials encountered. Drilled shafts shall be constructed as indicated on the plans using the permanent casing construction method described below.


     3.7.2 The shaft excavation down to the bedrock surface shall use casing methods to support the excavation. If slurry is used within the excavation, the slurry material, application and disposal shall meet all applicable environmental requirements. Any slurry materials that are used shall be completely flushed from the excavation until the return wash water is clean and free of fines prior to concreting the drilled shaft. Regardless of the shaft excavation support method that was used to reach the bedrock surface, the permanent casing shall be installed prior to initiating the rock socket excavation. The permanent casing shall be in place during the excavation for the rock socket and during concrete placement.


3.7.3
Permanent Casing Installation. The drilled shaft permanent casing shall be installed at the locations shown on the plans to within the tolerances set forth in 3.5. The bottom of the casing shall be seated a minimum of 6 inches into bedrock or deeper as needed to provide an effective seal at the bottom of the permanent casing, measured from the lowest bedrock elevation along the perimeter of the casing. Except for the seating of the permanent casing into bedrock, the casing may be advanced by twisting or rotating the casing into place using rotary drilling equipment, or by driving the casing with vibratory or impact hammers. Seating the casing into bedrock shall be accomplished by rotating the casing. Driving of the casing into bedrock shall not be permitted. The Contractor shall be responsible for repair of any damage to the casing. Welding or thermal cutting of the permanent casing directly adjacent to the shaft concrete will not be permitted. 

     3.7.4 If the Contractor elects to remove a casing from the shaft and substitute a longer casing, the excavation shall be backfilled before the substitution is made. 


     3.7.5 Oversize Temporary Casing. An oversize temporary casing with a diameter greater than the permanent casing that is installed around the permanent casing may be used during the drilled shaft construction. The bottom of the oversize casing shall not extend below the final bottom elevation of the permanent casing. The removal method of an oversize temporary casing shall not disturb the permanent casing seal into bedrock or the drilled shaft concrete, and shall be subject to approval. Removal of a temporary oversize casing within 72 hours after the initial set of concrete will not be permitted. Oversize temporary casing that cannot be removed in an approved manner shall be cut-off at an approved elevation and left in place at no cost to the Department. 


     3.7.6 The Contractor shall modify drilling methods, if any ground heaving, loss of ground, or damage to adjacent structures or services are observed. The adverse conditions shall be stabilized immediately and the Construction Contract Administrator shall be notified of such conditions within 24 hours. Any damage to adjacent facilities shall be repaired at the expense of the Contractor. 


   3.8 Shaft Excavation. 

     3.8.1 The drilled shaft excavation consists of soil and obstruction removal, and bedrock excavation to create a rock socket. Drilled shaft excavations shall be made at the locations shown on the project plans. Excavations shall be made according to the dimensions shown on the plans, and within the tolerances set forth in 3.5. The top of rock socket is defined as the permanent casing final bottom elevation, as determined and approved during the drilled shaft excavation. Excavation methods that result in disturbance of lateral support materials surrounding the shaft or below the shaft shall not be used. Dewatering of the shaft excavation for excavation or inspection purposes will not be required. All excavated materials shall be disposed of in an approved manner. 


3.8.2
Soil Excavation. Soil excavation is defined as all the material above the approved top of rock socket as defined in 3.8.1. Excavation of the soil shall be performed with conventional drilling tools as described in 3.6.  


3.8.3
Obstruction Removal. Obstructions shall be defined as any natural material or man-made objects above the approved top of rock socket that cannot be removed by conventional excavation methods and tools described in 3.6 and 3.8.2. Bedrock that is removed within the permanent casing seating depth down to the approved top of the rock socket shall be classified as obstruction removal. Drilling tools lost in the excavation will not be considered obstructions and shall be removed by the Contractor without compensation. Special drilling tools or removal procedures described in 3.6 that are not detrimental to the shaft excavation shall be employed by the Contractor to remove obstructions. Blasting of obstructions will not be permitted. 

3.8.4
Rock Socket Excavation. Rock socket excavation is defined as all excavation that extends below the approved top of the rock socket as defined in 3.8.1. The rock socket shall be constructed with the minimum rock socket length indicated in the plans, or deeper, if ordered. The rock socket diameter shall be within the tolerances set forth in 3.5. Methods and tools used to excavate the rock socket shall include, but are not limited to the special methods described in 3.6. Blasting for the rock socket excavation will not be permitted.


     3.8.5 Shaft Excavation Acceptance. 

     3.8.5.1 A shaft excavation including the rock socket will be reviewed by the Construction Contract Administrator based on the results of a visual inspection, observation of the drilling operation, and review of the Contractor’s record, as described in 3.13.


3.8.5.2 Visual acceptance of the shaft excavation by the Construction Contract Administrator shall be required prior to placement of the steel reinforcement cage and concrete. The completed shaft excavation shall be thoroughly cleaned of all sediment including loose soil, debris and loose or pulverized bedrock prior to inspection. The excavation bottom shall be cleaned so that a minimum of 50 percent of the base will have less than 1/2 inch of sediment and at no place on the base more than 1-1/2 inches of sediment.


3.8.5.3 Dewatering of the excavation for inspection purposes will not be required. The Contractor shall make the completed excavation available to the Construction Contract Administrator for inspection. The Contractor shall also provide suitable access for inspection, safety lines and equipment, communication equipment, electric power, and devices for checking dimensions, alignment and plumbness as needed.


3.8.5.4
Should the Construction Contract Administrator have reason to believe that the drilled shaft excavation techniques or workmanship has been deficient with respect to a given shaft excavation such that the integrity of the excavation is in question, work on the drilled shaft shall be stopped. The Contractor shall not proceed with the shaft excavation in question or any subsequent shaft excavations until the deficient excavation techniques or workmanship have been changed to the Construction Contract Administrator's satisfaction.


3.9
Steel Reinforcement Construction and Installation. 

     3.9.1 The drilled shaft reinforcing steel, which includes longitudinal bars and transverse bars or spirals and mechanical connectors, shall be assembled into a cage along with stiffeners, spacers, and CSL access tubes prior to installation according to the plans. The reinforcing bars shall be 100 percent tied and braced sufficiently to allow lifting and installation as a single unit without damage, racking or deformation. Splicing of the longitudinal bars shall not be allowed, except using approved mechanical connectors within the limits indicated on the plans. The reinforcement cage shall be placed into the shaft excavation to within the horizontal and vertical tolerances described in 3.5.


3.9.2
Spacers and other means as necessary shall be used to maintain the horizontal tolerance criteria set forth in 3.5. The spacers shall be securely attached to the reinforcing cage and shall be in firm contact with the sidewalls of the casing and rock socket excavation. The spacers shall be used at regular intervals of 5 feet or less. When the diameter of the longitudinal reinforcing steel exceeds one inch, such spacing may be increased to a maximum of 10 feet. Each shaft shall have a minimum of 2 rows and 3 vertical lines of spacers. The spacers shall be dimensioned to meet the tolerance criteria set forth in 3.5.


3.9.3
An approved method to restrain the upward and downward movement of the reinforcing cage shall be used to prevent uplift or downdrag of the cage during concrete placement. The elevation of the top of the reinforcing steel shall be checked before and after the concrete is placed. If movement greater than that allowed under 3.5 has occurred, the drilled shaft shall be considered defective and corrective measures shall be undertaken by the Contractor to the satisfaction of the Construction Contract Administrator. No additional shafts shall be constructed until the Contractor has modified his restraining system to prevent the uplift or downdrag problem from reoccurring. Corrective measures shall be the responsibility of the Contractor and shall be at no cost to the Department.


   3.10 Concrete Placement. Applicable portions of Section 520 shall be followed for concrete placement, except as modified herein. Either the free fall method or underwater placement method shall be used, as defined below. For both methods, the concrete shall be placed in one continuous operation from the bottom of the shaft to the design top of shaft concrete plus any concrete overpour as described in 3.10.2.8. Cold joints in the concrete will not be allowed unless approved. 


     3.10.1 Concrete Placement – Free Fall Method. 

     3.10.1.1 The free fall method of concrete placement will only be allowed in a cased, dry excavation. A dry excavation shall be defined as having a water depth of 3 inches or less at the time of initial concrete placement. Excavations that have a greater depth of water or measurable seepage shall be flooded and concreted using underwater placement procedures. Prior to concrete placement using the free fall method, the Contractor shall demonstrate that no seepage occurs into the excavation at the highest river level that can be expected during the initial concrete set period. 

     3.10.1.2 Free falling concrete shall be placed at the center of the excavation using a hopper with attached hose, or other approved system that centers the concrete fall into the excavation. The maximum concrete drop height shall be limited to a height that is less than 50 feet. Shorter drop heights and other adjustment in the placement procedure shall be required as directed, to prevent the concrete from striking the reinforcing cage during placement. 


     3.10.2 Concrete Placement – Underwater Method. 

     3.10.2.1 Underwater placement procedures shall be required within excavations where the criteria for a dry excavation and free fall placement methods cannot be met. The underwater placement method consists of placing the concrete below the water at the bottom of the drilled shaft excavation, using either tremie or pumping methods and equipment as defined below. The water level within the drilled shaft shall be at a stabilized, static level at the time of concrete placement. 


     3.10.2.2 Concrete Placement Pipe. The placement pipe used for the tremie or pumping methods shall consist of a steel or iron tube of sufficient length and diameter to discharge concrete at the bottom elevation of the excavation. Aluminum pipe will not be permitted. The minimum pipe diameter shall be 10 inches for the tremie placement method and 5 inches for the pumping placement method. The length of the placement pipe shall be clearly marked in one foot increments along the outside of the pipe, measured upward from the discharge end. The inside and outside surfaces of the tremie pipe shall be clean and smooth to permit both flow of concrete and unimpeded withdrawal during concrete placement. The wall thickness of the pipe shall be adequate to prevent crimping and bending. The pipe wall and joints shall be strong enough to resist concrete pumping pressures and shall be watertight. 


3.10.2.3
The discharge end of the placement pipe shall be equipped with a watertight valve or disposable plate that prevents water from filling the interior of the pipe when inserted into the excavation. Alternately, a plug that maintains separation between the concrete and water within the pipe may be used at the top of the pipe. The valve, plate or plug shall provide a seal in the pipe until concrete discharge begins, in order to minimize contamination of the concrete. Disposable plates or plugs shall be of a material non-detrimental to the drilled shaft, as approved by the Construction Contract Administrator. Air inflated plugs shall not be used. The discharge end of the pipe shall be designed to allow free radial flow of concrete during placement operations.


3.10.2.4 The placement pipe shall be installed in the center of the shaft excavation and extend to the bottom of the excavation. The pipe shall be properly secured and braced within the excavation to prevent uplift or drift during concrete discharge. The pipe and bracing shall be designed to allow progressive and steady removal as the concrete fills the excavation. Methods to remove air trapped in tremie or pump pipes shall be provided if necessary, as determined by the Construction Contract Administrator.


     3.10.2.5 The Contractor shall maintain the concrete in a workable state throughout the entire underwater placement operation. In addition to designing the concrete mix with any necessary admixtures, the Contractor shall lubricate the pumping system and cool the placement pipes as necessary, in order to maintain acceptable workability of the concrete. The initial truck load of concrete shall be sampled at the discharge end of the pumping system and tested for slump, prior to pumping the concrete into the placement pipe. Concrete that has lost sufficient workability to the extent that the provisions of 3.10.2 cannot be met will result in rejection of the drilled shaft, as described in 3.10.2.6. 


     3.10.2.6 The placement pipe discharge end shall be immersed in at least 7 feet of concrete at all times after the start of concrete placement. The flow of concrete in the pipe shall be continuous, and a positive pressure differential shall be maintained at all times to prevent water or slurry intrusion into the pipe. If at any time during concrete placement the pipe discharge orifice is removed or uplifts from the fluid concrete with concrete discharge occurring, the entire drilled shaft shall be considered defective. In such a case, the Contractor shall completely remove the reinforcing cage and concrete by approved methods. The shaft shall then be re-excavated according to these provisions. All costs for replacement of defective shafts shall be the responsibility of the Contractor and shall be at no cost to the Department. If concrete discharge has not occurred, then the placement pipe shall be re-immersed into the concrete with a closed valve or disposable plate or plug on the discharge end.


     3.10.2.7 The concrete level within the permanent casing shall be monitored inside and outside the reinforcing cage throughout the placement to verify that the concrete is spreading uniformly across the drilled shaft. The Contractor shall implement corrective measures in the event that a differential height of concrete between the inside and outside of the reinforcing cage is measured. 

     3.10.2.8 In cases where the concrete cutoff grade is below the working surface, the concrete shall be placed a minimum of 2 feet above the proposed top elevation of concrete, unless otherwise approved. The excess 2 feet of concrete shall then be removed back down to the proposed concrete grade, or lower if necessary to reach sound concrete, using chipping or other approved methods. 


     3.10.3 Immediately after completion of the concrete placement, the drilled shaft shall be sufficiently disconnected from any structural templates, trestles, barges or other sources of movement and vibration to prevent the direct transfer of movement and vibration from these sources to the shaft. This requirement shall be in effect until the drilled shaft concrete has achieved a strength of at least 3500 psi, unless otherwise approved.

     3.10.4 Adjacent construction activities that cause vibrations shall not be permitted within a minimum clear distance of 20 feet from a freshly concreted shaft, until the concrete has achieved a sufficient initial set to prevent disturbance of the concrete. The initial set time shall be as approved, and shall be a minimum of 24 hours, or longer if concrete admixtures have been used to delay the concrete set. 

   3.11 Nondestructive CSL Testing. CSL testing of the concreted drilled shaft will be performed by the Contractor or his approved CSL testing Consultant.  The Department reserves the right to also conduct CSL testing for quality assurance purposes. 


     3.11.1 Qualifications for CSL Consultant. The CSL testing Consultant shall possess the necessary equipment and experienced personnel to perform the required testing services. The Consultant shall have had successful experience in performing CSL testing on at least 10 drilled shaft projects. The Consultant’s qualifications shall be submitted in writing as described in 3.2 at least 4 weeks prior to the start of the drilled shaft construction. 


     3.11.2 Installation of CSL Access Tubes. QUANTITY CSL access tubes shall be installed at an equal 60 degree spacing along the inside perimeter of the reinforcement cage. The tubes shall be securely attached to the interior of the reinforcement cage and shall be as near to vertical and parallel as possible. The tubes shall extend from the bottom of the reinforcing cage to at least 3 feet above the drilled shaft work surface, or to a top elevation as directed. The tubes shall be filled with potable water in non-freezing conditions and with an approved non-toxic anti-freeze in freezing conditions prior to or immediately after concrete placement to prevent debonding of the access tubes with the concrete. The bottom of the CSL tube shall be securely capped, and the top of the tube shall be temporarily capped prior to placement of the drilled shaft concrete. Care shall be taken in the removal of the caps after concrete placement to not apply excessive torque or other stresses that could break the bond between the tubes and the concrete.


     3.11.3 Pre-CSL Testing Meeting. A meeting shall be held at the site prior to any testing by a CSL testing Consultant. Scheduling of the meeting immediately before the actual CSL testing is acceptable. The purpose of the meeting shall be to review the CSL testing program and equipment and to provide coordination between personnel involved with the testing. Individuals attending the meeting shall include the Construction Contract Administrator, a Geotechnical Engineer from the Materials and Research Bureau, the Contractor, the CSL testing Consultant and all other personnel deemed appropriate by the previously mentioned personnel. The Geotechnical Engineer shall be notified not less than 7 days in advance of the meeting.

     3.11.4 Performance of CSL Testing. The concrete within the tested drilled shaft shall have cured a minimum of 72 hours prior to testing. The CSL testing shall be carried out with the source and receiver probes in the same horizontal plane, unless test results indicate potential anomalies or defects, in which case the questionable zone shall be further evaluated with angled tests. The CSL testing shall be performed between all perimeter tubes and between all combinations of diagonal tubes. The CSL measurements shall be proceed from the bottom of a pair of access tubes to the top in increments of 2 inches. The probes shall be pulled simultaneously over the depth being measured with all slack removed from the cables. The access tubes shall be grouted with approved materials and methods, after the shaft has been completed and approved. 


     3.11.5 Interpretation of Data and Reporting of Test Results. The preliminary results of the CSL testing shall be evaluated and discussed with the Construction Contract Administrator at the site on the day of testing. The final CSL results shall be presented in a report that includes a graph of initial pulse arrival time or compression wave velocity versus depth, and pulse energy versus depth for each pair of tubes that were tested. All anomalies or defect zones shall be interpreted and discussed in the report along with recommendations for any additional testing.

     3.12 Acceptance of Completed Drilled Shaft. The final acceptance of each drilled shaft shall be the decision of the Construction Contract Administrator based on the conformance to tolerance limits set forth in 3.5 and on the results of CSL testing. If the drilled shaft integrity is questionable, the Construction Contract Administrator may require a core hole through the shaft to evaluate its condition. If a defect is confirmed, the Contractor shall pay for all coring costs. If no defect is encountered, the Department shall pay for all coring and grouting costs. If a shaft is deemed unacceptable, the Contractor shall submit a plan for remedial action with calculations and working drawings prepared and stamped by a licensed NH Professional Engineer. Materials and work required to perform remedial shaft actions, including engineering analysis and redesign, shall be provided at no cost to the Department.


3.13
Contractor's Records. 

     3.13.1 The Contractor shall keep a record independent of the Construction Contract Administrator’s record of all pertinent data relative to the installation of the drilled shaft. This record shall be available for the Construction Contract Administrator's inspection, and shall be transmitted as directed. The Contractor’s record shall include the following:


a. Shaft location and dates of installation


b. Slurry data including test data


c.
Total length of each shaft, including the top and bottom elevations of the permanent casing and any temporary oversize casing that is used during the drilled shaft construction


d.
Verticality of shaft


e.
Placement and condition of the reinforcing cage


f. The time, method and duration of the concrete placement, with a log of the temperature at the time of placement


g.
The quantity of concrete versus the height of the filled shaft


3.13.2
The Contractor shall also maintain a construction method log during shaft excavation. The log shall contain information for the top and bottom elevation of each soil and obstruction layer, the bedrock surface elevation, ground water depth, drilling rate and remarks. The log shall be provided to the Construction Contract Administrator a minimum of 24 hours prior to concreting the drilled shaft.


Method of Measurement


   4.1 This work shall be considered incidental to the lump sum price for the Design-Build contract.

�Should we remove as it seems like the constant communication, work plans or schedules would include this information or should we leave but rework as its own meeting before ALL drilled shafts







